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'^l^^-^ Ali:^ X^^^^f^^^^(Code Division Multiple Access : CDMA) ^■^<^] ^^^JL <>] C 

DMA ilH^ i^H^ ^-^KSpread Spectrum) 71^^^ ^ ^■^7]'^^]^. 

aelHS, 7l;^1^3l- '^l-^^'HH CDMA Ih^^ f-^l" *>fe ^-t", t^^^S^ Tl^^i n^^Sl^ 

^i, CDMA lU-^^l^ife Ef^l^^^Ctiming)!- ^^£7> 7^#«l-<^ 4 ^B)*>^ 

Hj-ifl Hj-Hjoi ^fl ^-o.^> 7l^<.| sir}. 

t-EJI^l ^SM'A ^}'^SL^-H-'c:. 'Hit 1-^ r.^v4]/^<q oj^ DS(Direct Sequence)- CDMA Al^eflo^ 

^!]5^-'ii'(4A«K ^l-fllJi-f^islSl 7]^<^'f-S.JL, RCS97-164, pp. 51-58, 1999^d 11-i)j ^1 :^fl<?_t£|<^ 51^. 

^St^ «o'-'a€- ^71^^^^ ^-a^ olB] o}-B^,^ o^^^s] j?^<il^H(pilot) •'^]l-(symbol)-i- ^l-i-^H ^ 

?t?t?j| ^ll'S, ^i-^t^t^jm -^ffSK sl3(peak) 7^»S] 4 t}^ 7^ 5^ -^^^S] E^oj^j 7^^^ 5^4. 0^7] 

0]^^$] -tj^ 4^?t?t7j|^5j ?111(*Al^l<a (profile))!- <^l-§-*M, ?^l<^la t'^J^I ^jLtt 

# AjBH^^7l o,^ ^3 ^^^^ ^Vr}. ^1 1 ^^S'^ .-d-i. ^Vii^T^l^t^l ^l<iJ£^E^ 3lrfl efl^# zj^r -^d 
<^H7-i ^il 2 1 E^^^l^JiLj^^E] n-il^S. r l^(Chip) <^l^oi- 411: 

^i-^^?ll^iLi^^i^i altfl e^|'g!: 5>ir ^i^t -ti^tti^. ^. ^1 3^J^ <^l^oi-S ^-att 1^"^^] $]n ^> 
^. 

^ ^^$] ^S-t"^ ^Jr'nSLS.^ r.w(Wide)-CDMA<Hl $X^^^ ^^o]3. ^-^J ^S.'-^^S] 3i 
^^p^iL^f^svs) 7|#'?l-f-iLJl, RCS98-30, pp.41- 48i 1998id 5l)j 7} ,:^l<a-£H SiT"-]-. 

^S^-^-l] 1 #*(slot)l412] 4*1 *H ¥^7R> ^^151 ^7^ :^]^ ^>##JI, 2 # 

S^^Jl- ^1- ^ffsl-e^ir S)sfl ^ ^AV^E^xi<?i HS3^^j f'^flA-i ^^^^oi 3|tfl 

<a N sl^J-^XS Zt^^JL, ^>i?l N ^^1- :^151^ ^H7lS] tH^^i ^-S^tt 

Pn-^^ 7}7^ 

ae^i, ^--^^^ Pn^ M«H eM# ^i^-asj^] <y7fl?l:i!-i£ ^fe ^I'HI "iim^ \i^r ^X^^l- ?^ 

efl<^l3 t^^S] ^d^*U -y,^. 

i£ *7He>ir '^l-^'Hl St^r il-aam'-^i tfl^?!: ^^M. 

447i, 5^5! (packet) 'H) -^i^^sq. ^c] ^^7} '^^^^S. ^^M^l ^l^^S ^^Sjjl 5^1^ ^-f, 'S" 
7Hl7i <d^?t ^S.^^ '?)-'^<Hl^ife -a^^l^^ ^S]7> E)^l ^o}X\ :^^£7> tSl-^rl-:il Sl-fe 

SI ^4. 

4s *>sio_^, <^l*^^d Al7,Bfl6flAii^ ^W^^ 714^45] ^^rfl^^^lS] 131 ^^1 447i 3^1<^l^(fading)<^14#e]7l 
^'^1-<^1 ""^^m^. ^1<^1^^ ^i^i^ 4^ '^Efl^J ^^t^ H>o> ^Al^T^l^ 7j-5L7} Al^>^?l 0.S 

n ^^iL ^S^fe €rfl¥7l7^4 ^4 ^ i3i¥, sflTita*# ^71) ^^^}JL H 
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^"4^^^ «o'-^^ ^^E^^ ^^1-^ -^^l-^^^^sii ^71^51 o.^ T^^^l-'^ o] ^ 

'il 3" '^'A analysis of pilot symbol assisted modulation for Rayleigh fading channels'(J.K. Cavers, IEEE 

Transactions on Vehicular T echnology, pp. 686- 693 vol.40, no.4 Nov 1991)j ^l^i^ -^3^4 

^^S. -^^^ ^H^-i^EKWeiner Filtsr)!: Al-g-^M iL?}# 514. 

31, 'Rayleigh fading compensation for QAM in land mobile radio communications'(S. Sampei and T. Sunaga, 
IEEE Transactions on Vehicular Technology, pp. 137- 147, vol.42, no.2. May 1993)j S-Z^^ ^ 

7}^i(Gauss) Jii>^ 4-S-#<^ ^5]:^ 514. a a]<Hl ^d^ii^t^ ^ 

5l ^m5\jL 514. 

21, Ji^^sJ-5i^ #71 4°1*H ^3#i?l-# '4^4-^ ^^it)i^7l7^4# 431, 4 til<^lEi 

•^^i :^11^££# ^ft-^l^lfe «o^^S 41<y-sl<H 5,i4. ^-f, 4«sl^r ^44^i ^'^>4°i 

^14*> ^PJ4ji, °1 '13a- ■'d^ ^ 44*H 4-g-4'H «J44^ 4^ 

^'^] SI 4. 

^Is: "s^, <^1 'l)'^^ '^'Symbol- aided plus decision- directed reception for PSK/TCM modulation on shadows 
d mobile satellite fading'(G. T. Irvine and P. J. Mclane, IEEE JouranI on Selected Areas on Comunications, pp 
.1289-1299, vol SAC- 10, Dec. 1992)j ^1 7ll Al5l<>| sm. 

514. ^] ^-f, 4<^1*H -J#4#4^4<=^ ^^^7]4^m 4ji, i2.^^^^^4^# 4ji4 4 tl<^lEi 
# 4JI 514 

if: #4, <^1 T'DS/CDMAi 51<H4 ^^^l*!^] ^^<a^-^7l^4 "oH 4 ^^1 Hl(Viterbi) ^S.^ «l7> 

Al ^, 19944 44'l3a-^4^'-si ^?lltfl5l45!t-&4, B-305)j <H1 7H44<H 514. 

115^4 471S1 4<^1*H -^l^^ 4-§-4^ n^d^^i <^l-i-^4 44^ 4^1 ^4^^1 3l4i«rU-^'>1| 

4 44<^1 t4s]i, 5l#^iL^ ^271- ^^^s|:ii sife 4^sls^ ^^14. 

ne^vf, y -it- 4^5! °1 4 1-^4^ i^JJ(format)^^ 4<=^ *4^-^4^ 4¥^4 44 

^4^ ^4^1 414 .^s 4x71- *4^-^^4. ^, 5l^5Z.«:iU-^:i4 ^714 o.^ 44 *H 4^^ tt4Ji 

4fe 4<^1 #4^44 44. 

21, 47121 4^1^H -i3#4 44?b ^Jl-s] <a:i2^# A}.§-*}.b n^^^i 4 t^l^le^ 4^j4 ^ 

a ■'il^^^l i?lS5l<H 4t4i^-5L ?i444. 4^14, <^1¥*4 Al:^,^flt^lAii^ y}^^± ^s] '^^M s\n 4^44^ 
431^ 4S1514 '^^44 7> ^^^^ A^t# i^^44 ^a#4^^ 4*4fe 4^ 4^444 # 
4 



^ 471 21 ^^p^3# 4^431, ±^ -R-^^V ^s^^ U-'S, ^11^^^ D-'S ?J ^4441- ^*4^ 9i 
# 4^4 ^4^S 44. 

^ ii4^^44 ^1 1^ ^4^, 5l14a(RAKE) ^4<H1 <^1^1:^ Sl:ii, 4*43:3) <a^A^i 

4s.^^<^] 7}^-^ ^s^Ajj lU-ig ^ 01^4 ^s^Afl 4^4^ ^444# ^^4^ ^# 
s ?t4. 

5&, ^ ^^^^ Ti4 ^^fll44 ^1 23) ^4^, 4*43:3) 4^^Ji ^Tflai'^) :ii4^£3) aD^^44 7}^?t 44^^ 
l!-^ ^ 4^4 ^H^^4 D-'S^ 4-§-4^ ^4441- ^^4^ 4# ^4^^ 

^h^vt^s] ^ci-s 4^4S3) 444s#4^4 4^44^ 4x^) £^4^4 4s^^si 4<^1^<]#4# 

4fe 4S^^J) S1'H4, 44 4^4^^ 444s# t)^ 4^4s)^ 43:^ S^s)^ 45) ^^1-3) s^<^i 
<^)^4<H 4 4^3) 44 4 # 4 #4^ ^ 1 ^st^J) 4?fl^, 44 ^ 1 ^st^jj ^^61)^) ^0]^^^ 
44 4^'>1) 4^?t 4i ^1- ?J 443) 45) ^^^^ 443) 4<^)*H <^1^44 4 ^^3) 4<^) 
4^ 4 #4^ ^) 2 4s^^-!) 4^)1: S^4fe 4^^^-!) 4^^^ ^)^4fe 4i SI4. ^ «=^4^s s)fe 4^44 4^^ 
61) 3)44, p)5) ^43) 4<^1*B 41-# 4^^V 4s4^-!}# 4<H 4 4s 4^3) 4<^1'?3# 4#43i, n 44 
T=j6i) rtj-e). ^j:6i) 7)^^ 4# ?J 451 *=^Bi4 443) 4<^1*H <^)^4<H 4 4s 4-S-3) 4*^1'^ 
^ 4a) 7^#4fe 4^s, ^S443) ^4S# ^Aj-A)?)^ ^<.) 7>^e^4. 444, 44 ^) 1^ ^444. 
-?-4, 45] -^3^4 44-3) 44*H 4-§-^4 4s4^-!j# 43i, n 4s4^-!}3) ^41- 4-§-44 4a) 44*H 
4#4 4#-i- '^1^^4 4s^Ajj^ ^<.i ji#^o)Ei-^ 4^ '"1)4, 44 41^ '^l 5I<H4, 44 ^ 1 

4S44 4?1H14 4 #4 4<^14i 44 43: <H) 4a* ^iL 41:^, 44 ^1 1 ^^44 471H14 4 #4 
44 4 i 44 44 4^4 S3) 444 s# 444 4^44^ ^44 sj-^r 47114, 44 4 ^s 4<^1^J^14 
^444^14 -^J^^ -^11-44 ¥47>4 4^ 4?fl4, 44 ¥47>a> ^ z)- aj^^ 4^4 ji, t^l<^lEi 
4fe 444 44 4<^1E) 444 43:1- 44^4^ 44i 3)«l) ^4s)£^ 4<^S #4. 44 4^ 4st4 4^ 
i4fe, 4 1 4S44 44'H)4 4 #4 4'^1'^^'Hl 44 ^44 4aL, n ^444214 441- -^47)-4 4ai, rL -^a^- 
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^7^o\] m^J: 9i<^l 7da]5]j7, ^^5] 5,^ #rt. 7^<.l, 7Hta^ -^J^ 7}^ 1311 SI 5,7} 

^A^^'^ <^i-§-*fe ^<^i £i^ ^i- -^^^^-si i^-i-j# jl^^si-s^ ^ ^ 

^^^Afl^ tij^^^ir 51^ ^^Sl-5i# 41-7151 ^S^^-H Hj-Hl6ll o^^^l ^>7l ^1 2^S^ 

^Jl ^Tlfe ^^AH ^t^^ 7iei5l5i^ ^jHSi 7^<^1 ms^y} ^s^-^-si^l 

4-^1 4fe ?^<^1 ^«11, 47^14^ ^^si-5L# ^Hi-'^l^a ^ 514. a^l^, 7^s!-5L4 W 

^ '3ll<.lEl 5^7^14^ ^^^^01 r^Al ii>44^r 7^^11-1^ ^S^-Jli^ ^J45i4 t:^^ ^H>4JI, 144 i?- 

s '3ii<.iEi 4^M4# t:^^ ^t^VAiz] ^ 514. 

<^l-S-^4# S|-tll?t4fe47j<^14, 4T-4 «o^^i aH4, 4>4 4^^5.sl 7^3^^^^ 71^4 ^44fe4x 

^ 4^«J*4 ^x^%^4^^t^^ si 511 4*5H£ *4. ^14 7^<^1 ^ "s^^i^i ^^^4 ^^^^ 4^«i*4 ^ 
x^%^4^^^^1]-4^1 s]n 7j^^ 4^^S51 7^4^5-1- 7^^44 ^^d4^ 4s^l <^l-g-4^ 7>^44. 
^ "i^s^ 4^ ^4^, 4<^1*H ^A^^ 4-g-4<^ 7H4ia^l- ^^^4^r Sl<^7i, --^j ^^i.^! s.^v 

4^ pl5l tel4 4451 4<^1*H ^1^4^ 4<^l*s IJI- 47114, 44 ^^4 4<^1*H <^l-§- 
^4 7M4^^^# 4^ 44^7^ 47ll# it4^ 7ll4^7j 41^# ^11^4^ 4^1 SI4. ^ 4^iis 4^ 7]14^^^ 

£14 ^=^E14 44S1 4-1 *B ^A^^ 44^7^ i -l-§-4^r 4i £]44. ^d^^dS.^ <&^^j^] m'Si^] 
jl^SlS] 44^^^<^1 4^4711 44. 444, 47l 4 2S] 4 ';^ 44. 

44 7)14^^^ 41^^| iH^i, 471 o|el 4e^4 ^4^1 4^1*H '^^^ 45H1 ^l^>4^5l<^ Sl'Hs*^. 
^121 4E14 44^ 4<^1*B -^^t^ 4^3^ 7l44# 4 '^ #444 #4. 

44 7114^^^ 4^11^1 lH 7i, 471 Pi el 4^14 ,^^ 4-1 44 *H IJ^^ 4-5!^l ^^4^ sl^H SI^Hs *4. <^14 7^ 
<^1, Pl2l 4B14 .^i451 4°1*H *4 4514 ^^4^ 4-^ *4t ^ SI 4. 

44 m^^i ai<^4. 44 ^H^^^ 4-7)1^471 42I ^=^^4 445) 4<>1*B ^t4. ^^JS) *4€is 
4^ m<^] ^^s\^ A^m^ ^t«ll4 ^fl^^^# ^<=^S #4. <^14 ^4«^ 
s^Ei #44 44^4 ^5! "11 i^sl^ 4<^1*H S^aii4 ^fl^^:S# ^J'-fl ^fl^^^4 ^^si- 

444 ^ SI 4. 

^ t'^sl 4^ ^4^, 4°1*S -^ll-l- A^^4<^ 7fl^.^-^# ^^4^ 44^^^ ^'^^-ll 51^4, ^^^^ Ml^l 
44-4 <H £44 451^1 .°i4^ 4^1 *m ^^4^ 4ol*H ^l-s? 47114, 471 4^4 4^1 *H 

o]^tH 44^^# 4^ 4?^1* St4^ m^^^ ^1*4^ 314. ^ ^^^^s. 

7fl4^7^ D'^'Hl 514^, ^^^^ 4^51 <H ^^1-51^ 45] 442] 44 *H ^ll^^^i <^1 

-§-4 ^ 5i3i, 44^4x31 '^^^^\ m^^] jim^^ m^^^] 7}^nn ^4. 444, 44 ^ 24 t 

44^ 5i4. 

471 ^114^^^! S1,<H4, 471 olel tBl4 44s] 44*m ^Jl-^ ^^tih 44 4i ^144^ sl<H Sl<Hs 

*4. <^1 «|2l 4514 ^421 4<^1*H -^3^^ ^^7114 x))4 4^1 ^144^ 4-^ *444 *4. 

44 7114^7^ 4^4, 44 ^Isl 4el4 44^1 44*H *^7iH 44 4i 4x4^ sH Sl<^£ 

*4. <^1 44-, «121 4514 ^421 4<^1*H -'^^4 ?^7i)4 44 4^11 4^4^ 4-^ *444 *4. 

471 ^M4^^^1 4lli 4^4, 471 44^^^1 4^11^, 44 «lel 4514 4421 4<^1*H 43#4, ^H^l *4«^S 

^1^1 4€ 4^4 £44fe 4<^1^B St44 7i)4^^# 44^ #4. <^14 ^^<^1, ^^^s) *4«^ 

sii^6ii ^*i-5i^ 44 *H ^11 4^ ^44 

£ t^^ 4-^ ^31^, 4<^i^H -^l-^ Ai-g-^c^ ^114^^^ sfl^^^ ^^'i 5144, ^ ^^^l'^ 

m ^'Hl 4B] ^^^B^4 444 4<^1*B 4^5|<H Slfe Jfl^'-ll ^^s\^ 45] ^^^b^4 444 4<^1*H 
^^4^ 7)1 1 44*H ^1- ^Tfl^, 471 ^^:^<H ^11^ ifl^ i^slfe Pis] -^^^4 444 44*H 
fl^4fe ^1 2 44*H -^l- -^m. 47] 44 *H -^l-^ ^]^^^ ^11^^^^ 4fe ^1)4^^ 47iH- 
if-4fe ^]^4fe S14. ^ ^^^^S. 4^ ^H4^^ ll-'^'HI 3)44, ^4^*^)4 ^4 ^5! S 

*^^4 ^H^ Ml'-l) 4^5)<H i^E)^ Pie] ^44 4<^1*H 4^ S14. 444, ^^m^A^ 

f-^)4 £^s)fe 4s] ^^^4 444 44*B 4^<H) ^^i) ^fl^^^^^ 4fe 5!^^ ^D4^^4 ^^Sl- 

^44^ ^ 314. ^'^l) 47) ^) 24 ^^^^ ^314. 

^ "^'^^ 4§ 4<^)*H 4-§-4<=^ ^D^^*# ^^4^ ^D^^^ S144, 4^4 n^A^] 
sj^ PlB) 44^ 44*H -^l-^ ^^4^ 4°)*H -^l- 4^ 47fl4, 44 ^^4- 4<^)*H 41-^ 

4<^ 4 7fl4^7^# 4fe 4 7114^^ 471)4, 44 4 ^1)4^^^ 44i 44 71144^1- iL44i, a Ji4^21 

-^J#s4tl 4 til<^lEl 4^^^^2i -^J#4 4^;^ 4^ 7> 1H144 4^1 7^ -^1# 44 47114, 44 4 til<^lEl ^^i^i^ 
^d^^ <^144°1 4^44-^ ^144 7^ iL 44 4x 44 4<^1*B -^^^ 4 ^d^^ <^144<^ 7]14^7^^ 
4fe 7114^7^ 47ll# £44^ 44^7^ 7i|^4^r 4-^1 $14. ^ 4^i>-S s]^ 44^7^ 5144, 

4<^1*H -^i^l- <^l-§-4 4 4 7fl4^^^# 4JI, 44i 4<^1*H -^3^ 4 -^J#4 <^l-§-4^ 44^^J# 4 
4<^1 214 44^7^21 7^45L# 44^174 ^ Si4. 444, 44 ^] 22] 444 ^ SI 4. 
471 7114^7^ Sl<^4, 44 4 ^^144 4^^iL 4^ ^4 471)^? 44 4 i^1)<^)tH 47j7^Ti •tjl-<^j 44£'H| 
4€ 7>^4 -?-4# 4J1 7>^4 ^o] 45]# £t^5i #4. '^)4 #4, 7)- t1)oiEi 4:44iL ^As\Sl^] 4€ 7> 
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^^1 -?-<H# ^i^m m^L^ ^H>-^l?l^r 7}^m. 

4>7l HJ-H^^I SI<HAi, 4>7l 7> r^flolEl ^^^il -^^^ ^Tflir 7> i3ll<^lEi ^^^^^^ ^^^^^^ 

J^^^ eU, 4-^1 i?-^^^ ^-1211- S-^niE #4. <^151- 7} S&^^^^S. ^^^^ A 

^1-71 7]fl^^^^ Hj-^i Sl^lAi, ^1-71 7} 1:^1 ol El m^il^ ^S-^^ -^1-71 i^^^^^^^^ 7> 1:^1 El 

--^m ^AS\5l^] 4§ 7>^^1 *fir Jf<^ SlSl# 7^<^1, i^^j^j^X^ 

7} ^^]^ --J^^l 7W^] Sl^, ^m^^^S] ^t^>Al7l ^ 51r:f. 

^ "i^s^ 4^ 4<^1*H ^^^^ .^ri-fi^i- ^7^4^r 3H^^7^ Hj-^<^1 si^i^i, -.Aj 3^51 <Hi iST- 

51^ 4^5] ^tii*4(subcarrier)# #1^4^ ^tij^^ ^^ 4^1 S^, ^l-^l 44^5] ^«i*4 44 i^i-Sl^r 4^5] 

1.^ e]^ 4<^1*H 4^4^ 4<^1*H --J^ #1^ 4?jl4, 44 ^^i^i Ef<.i5H -^J^^ <^l-§-4^ 
Jf-«J*4 44 ^11^^^^^ 4fe ^11^^^ 'a^il^ S^T-4^r ^11^^^^ ^^^^ 4^3-^^ S;14. ^ ^^^S^s. 4fe 
^fl^^^ IJ-'^'^I ^^'^^ 44 i^sl^ 44^3] 45] ^^^Bi^ ^^s] 44 *H 4^431, n 

44^4 4<^1*H -^3## ^iiV^4 44 ^fl^^^# 4^ ^"11 4^11 4^SV=I^4 ^*U-4^ls 4-§-%^ ^ H 

4. 

444 7^<^1 45! 4 ^ 44 -^^ 5fl4 4^1 t^^Sl 4^4 ^^l^l te]^^ -i^Vi^ e^<.15h -^^^^ 44 4^4 

^ 4^£] 4^ 44^ 4#4jS-51 ^44jS-# 4^4 ^44x°1) if-s|fe 4 ^S. 4^£) 4<^1'^^^ ^44 
i44^r 4B^4 ^i451 4°1*H 4 ##4^44 ^#4^ ^s.^^ 4^^4, 44 4<^1*H 4 ##4^ 
4^ 444^4 ^-1^4^ ^"4^^^ ^44 ^h]^ ^44-4 1" ^*4^i;-ll Si4. ^ "i'^^^ 4^ ^444^1 44 

4 44 4 14 4 2$] ^ 44. 

44 4^44 ^4^, 471 4<^1*H -J #4 4 -§-44 4 4s 4^s] E}<.l-j# 4 #4^ 4 i ^^44 44, 44 
4 1 4S4^J14^I4 7^#4 44 4^4 4x^1 4i£4 ^^ja. g 4V7I51 4^1^^ --^44 <^l-g-4^ 4 

A^jf-s] EM-J# 4t-4fe 4 2 ^jS.444# 4fe 444s 4-i5L #4. -1 ^-f, 4 4s 44^1 4-1 -J ^ :ii 
^j45iS 4#4 ^ 44. 444, Ji-I345i^ ^1143 44 ^4<^1 444 ^4-444 444 ^ 44. 
471 44^13 ^44, 471 ^44^'>11 i444 44*B -^^44 ^444 4<^l*m 1^4 ^444, 44 ^44 
4<^14H --J 44 <^l-g-4<^ 44^7^4 44 44^7jj|i.^ ^i. ^^ji>.s 4<^5L #4. <^1 4-?- 4*4x£l 444 i 
47liai<^l Ji 13 4^51 ^^fl4^7^<>l 444 ^4441- 4^ 5;14. 

471 4-4^1) ^4^, 471 ^^44 4<^mB 4-g-44 4 ^114^134 44 4 47l 4 44^7^^o, ^ 

4i 44 444-^-i- i44Ji, Ji4?-5l ^i^^^e] 7> ciio|ei 4444 4 ^1-IeI 4^ 

^iS- --^4 -r<§44, 471 4 n<^m 4^^7^iL -^l^t 4-g-44 4^444 4714 -^^44 44431, 47l 4^1 

--J 44 <^l-g-4<H ^m^'^i 4 44 f-7^4t 44 44iLS 4 4^ 44. 
44 4<^14B 4^4 4444, 44 4444<H1 i4sl4 44^1 44*44 4444 44*4 4444, 44 44^ 
s] 44*4 44 i444 44^21 olel tel4 ^4^1 44 4H 1J44 #1444 4<^14H -^l^ 4444 4ji, 44 
44^7^44 471 44-21 i^oi^^ -'o^^ <^l-g-4<H 44*4 44 44^1^4 44 47^4 4 * 44. 
4 4^151 4§ 47^4 4#4S^ 444S# Ti^Ai ^Aj^qi^ -^AjAj^ofl ^i^s]^ 4 .^^ ^.^^ 4<^l"j4 7^* 
44 4s4^^4 44 ^444^1 S;i44, 44 444^2] 444s# 4^4 *444 4x^1 i444 ^lel 
4 4451 4<^14S ■'i]44 <^l-§-44 4 4s 4^2] E}oi,.j^ 7^#44 4 1 4s4444, 471 ^1 1 4s444i 
7i 7^#^ ^oi^joii xij:<Hi 4^4 ^iL 4# ^ 44 ^=^^^4 44£] 4<^1*H ^Jlr# <^l-g-4'^ 4 

4s 444# ^#4^ 4 2 ^s^^-!i^# i^Hl4 ^444# :^^4^i:-ll Si4. ^ 'ir'^^s s]^ ^444 
i ^44 44 1^ 44# =r Si4. 

^ ^^^^ 4-^ ^4^, 4<^1*H -^l-^ Ai-§-^<^ ^fl4^^^ ^^4fe ^fl4^^^ 4fe ^444 i Si 4, 4^4 
211 ^''11 ^^1-51^ 45] ^iB^4 444 4<^1*H 41-# ^1^4^ 4<^1*H 4# 44 4^4 44 *H ^Jl- 

# <^1^4<H ^11 ^^4 # 4^ ^11 ^^4^1- ^4441- ^*4^i=-ll Si4. ^ ^^^^s. l-444^ 44 
4 44 ^1 24 ^41: ^ m. 

^ ^^^^ 4^ ^4^, 4<^1*H -^l-l- ^44^ ^fl4^4# 4fe ^444*^1 Si<^4, 

4 ^fl^ Mli 4^51<H i^s)^ Pie] 44^ 445H ^1^4^ 44*H ^1- 4^^4, 44 ^^4 
44 *H -^l-^ 4-1-44 ^114^^^ 4^ ^11 4^^ ^444* 4^^^n ^4. ^ ^^^^s. slfe ^ 
^^T-^l^ii sje^ig ^1-71 ^1 23) ^41: 4^ Si4. 

^ t'^^ 4§ ^4^, 4<^1*H 4-§-44 ^fl^^*# ^44^ ^fl^^4# 4^ ^444i Si<H4, ?J 
*^44 sfl^ 4^si<^ i^sife e] ^44 ^'^l^B 4^^ fl^4^ ^1 1 4<^1*B 4t ^^^4, 

471 444 44 44 S444 p|b) 4b14 44 *B -^j^l- 4444 4 2 4<^14B -^l^ 4444, 4^1 
444 4<^14B 7j^# <^l-§-4^ 44^134 44 44^7j ^^y^j- ^4i^>^i# ^l^^^^rtil 44. 4 4^i?-S 
44 4444 <^1 ^44 44 4 2^ 444 44 1 4 44. 

4 4^£1 4^ 444, 4<^14H --J 44 4-§-4'^ 444^4 ^7^44 44^7^4 44 ^444 'HI 4°14, 44 
45!i a444 pl5] 4el4 ^4^^ 4<^14H 7j## ^444 4<^14B 4444, 44 444 4<^14H 
4 <^l-§-4°i 4 44^7^4 44 4 44^444, 4?] 4 7|j4^7^si 44i 44 444^4 Ji443i, a Ji4^ 
^ ^^iL 4 1^1144 ^^^ji 44# 4444 4 ^^^S. -^j^ 4444, 44 4 i>il<^1^^1 47^7^ 

i ^1-4 4-§-44 4a 4-g-4 7)144 4^ ^1-4 44431, ^4 44*B -^1- ^ ^ii 4^4 '^144*1 ^fl^-i- 
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^ "i^s^ 4^ 4<^i*h ^^^^ ^^-g-^-^ ^n^^a^^ ^^^^^ m^^^^ ^^j^i-^hi $x^^^. 

a^Sl^r fl^^fe ^tiJ:*3^ ^^Jf^l-, 4>7l ^^9\ i^vs^i^ PjEl te]^ 

^1 1 -t^^l^l^i 45^ 'jV7l ^1 1 ^H^^:-^ Tl^Ai 7l^*V 

^^^i ^1 2 ^s^j--^ ^^#=1 E}<i|^j6ii ^1 1 ^m^^i -^m ?]m ^a^i 

7l^*V --J^ ^ --J^^ <^l-g-5M ^^^^ ^fl^d^^^# ^1 2 Sjfl^^^^ ^7^1# ^^JL, 

2 ^1^^^^ ^7^1# ^ttt^fJi ^1em tij.4#<H ^^^^Jj ^ ^fl^^^i3# 7.^3^ ^fe ^4l^>Al6fl 

^ 514. ^ ^^^'^iLS slfe ^ ^J ^>:^1 i ^1-71 ^1 1 ^ ^1 2£] ^-^^ t ^ SI 4. 

^>7l 4<^1*H '^i^-^, 4>7l ^-AJ-AJ^J21 n^^^ *^^<H ^fl^ ^fli^l ^s^^HSi itsl^ #4. ^1-71 
mi^^A ^flsi 3i<H5i 4^51<H SI<HS *4. 

^1-71^ 4^1ir 1^1 ^ Sfl^ 31<HS tt^i itS|<H SIfe PlB) ^^v^^ ^^>3] 3^<^1^ 

H ^ <^1^*H ^s.^^ m^^^ ^s^^Jj.^fl^^^ ^Hl^v 

^>^1^| iSI^Ai- ^^^v - 5jr:|.. ^ nVT^o^ ^^^?]^\ $\m ^71 Tfl 1 ^ Tfl 231 ^^5] 3^^^- ^ 

^Jt^^Sl4. 

^>7l 4<^1*H -^i^^, 4>7l ^-^l-Aj^iil mi^^A ^fl^ *V^i ^t4<H *4. 21, ^ 

^J^>^1^ 41-71 ?1*4^ ?1« ^^1- C-l ^Uls^JL, 4>7l ^S^^J].^fl^^^i3 ^fl^^^^ ^^1 ^S. 

5]^^^^-^^^ °4 4<^1*H 43 4-g-4<^ ^^^^Ji# ^V] ^^^^-^i4 ?3#« 4<^l^Ji 44 -^V] ^ft 
13 a. -J^ ^ 4<^1*H -^J^^ A^-g-s^.^ sfl^ ^?t4Ji t>4*H ^^^^-^i 

^ .^H-4^'^j# .:^fl?34^s. 4^ ¥'^<^iL^ 4<H:£ #4. 

^ t^£3 C-l 4S ^ <.l«^5j 7l#Slfe ^^<H) ^^s] ^ 



5i 2^ ^^J4-123 i 1 a 'li^ 45) •i'^^^ *l-£44. 

£ 3^ ^^J aI-]*! i 1 a Mii Si^4 ^S^^-!|-¥-5) ^1 1 -^^1^^153 ^-^j^ 44^-13^ #^£<^34. 
£ 4ir .fl 1 y ^ic^loil ^^E|-x!jJ^o| ^1 2-aAlo,|^ ^^j^ 44^-33^ #^£<^34. 

5i ^^J4-3^ i 1 a '3 51,^4 ^^4^-!jJf4 ^1 3 -iAHlsi 44^33^ #^5i<^34. 
£ 6^ ^^J 13-353 i 1 a Mii SI^4 ^S-g-^JjJf^l ^1 4^Ai^H331 44^^3fe 1-^S<^34. 
£ 7^ SAi^^vvl53 i 1 a Mii SI^4 ^S-g-^^^l ^1 5^ah133 ^aj# 44^-33^ #^£<^34. 
S 8^ ^^J13-3S3 i 1 a ^3ii 5J,^4 ^^-§-^^^4 ^1 6^aA3is3 ^ 44^33^ #^5i<^34. 
£ 9fe 53^^-4x4^ t33 443 4^4?^H3t ^44 ^-^^^ 44^fe 1:^:£<^34. 
£ 10^ ^444^3 4 1 4-^3-33-31 5i<H4 ^^^44^4 ^1 7 €4i4 ^-^M 44i^3fe l-^£44. 
£11^^444^3 4 1 4^3-33-33 5i<H4 st]^^i3J?-4 ^fl i ^Ai^fl^] 44M1^ l-^£44. 
£ 12^ 4°3*B 43#<^3 4<a4 45^4 44^^ S<^14. 
£ 13^ 4<^1*B -^^4 ^i-<a€ ^?^4 4^ 44^3^ £44. 

£ 14^ ^4^4^ ^ 1 6,1^41 ^fl^^^^4 2 -^4^4 44M1^ l-^s44. 
s 15^ 4<^1*H -^#4 ^-a^ 4§ 44^^ s44. 
£ 16^ 4<^1*B -^^4 ^^"U^ ^?!4 4^ 44^3^ £44. 

£ 17^ ^4^431 ^ 1 6,1611 5;i<HAi sfl^^:i^4 :i 3 €4i4 44M1^ l-^£44. 
£ 18^ 4<^1*H -^#4 S115J51 4^ 44^^ £44. 
£ 19^ 4<^1*B 4^4 ^^^^ ^5! 4 4^ 44^3^ £44. 

£ 20^ ^44-4^ ^ 1 ^AHl'Hl s;i44 sfl^^^i^^ ^ 4 -^4^4 44M1^ l-^£44. 
£ 21^ ^444^1 ^ 1 4AHH1 S144 sH^^^^4 ^ 5 44^4 44M1^ l-^£44. 
£ 22fe ^444^ ^1 1 €AHH1 S144 m^^^^^ 4 6 44-114 44i^3fe l-^£44. 
£ 23^ ^444^ 4 1 4aH1^1 5;i44 ^134^4^4 4 7 44^^14 i^4# 44M1^ l-^£44. 
£24^^444^ 4 1 4AHH1 5144 ^114^4^4 4 8 44^^14 i^4# 44M1^ l-^£44. 
£25^f-444^ 4 1 4AH1-11 5144 sil4^4Jf-4 4 9 44-114 44^^^ #^£44. 
£26^^444^ 4 1 4AHH1 5144 ^114^4^4 4 io4aH14 44^^ 1-^£<^14. 
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^1*1-, ^ ^'^^S s^fe ^i^^^^ Ho*-^, sHM^^ i^i-u^ ?i f-^l^i-^is] 4 ^i-^Hm 5L^4 ^Ml €^?t4. 

£ 1^ ^ "^^'liS sife ^^4^1^ ^1 1 a 7ii3t3i L+E}i^lir 1-^5L<^14. ^44^1 1^ tfl4 £4 4 

4^^^-?- A(120), ^^t'J^-f- B(130), 44-?-3: 4^)(Replica) ^5^^^(116), efl<^la(RAKE) ^7l(Finge 
r) sli^OlO- 1-110-3), efl<^la 4'J^(140), ^7] t-Jf(1 41), 7MSJf(i42), i^^^^ ^^X^f (143- 1), i^^^^^ 
^^4^(143- 2) 4 i^^l(50)j?. S,i4. 4#^jS-£] 444S# 4^4, S^l* ^3^^=^ ^Him, ^s^, 
44s:i/'=l^ll(A/D) 44^4 ^112. el ¥4 ^^4 ^44^ t^44x^ A(120), B(130) % 

efl<^la(RAKE) ^71 (Finger) s|S(110- 1 ~110 3)<H| '^l?^^^ 

^i£4^4 A(120)fe tfl3t Ai^7> ^^S]ir ^471(121), 444s 4^1 ^S^J4(122), Hi£4^a ^5-^^4(12 
3) 4 ^S4'^-!]4 A(120)J5] ^S^j4-^ ^S-aaiJf(124)S SI4. 447MS, ^S4'^-!]4 B(130)ir tfl4 

444^7> ^^sl^r ^471(131), 444:^ 44 444(132), Sig-4^J ^^-^§4(133) 4 ^i^4'^^4 B(130)S] 
^5-^^44 ^ig.4s]4(i34)jS. Si4. ^J£"!h44 A(120) 4 ^ig-?|-^J]4 B(130)S1 #^4 ^1'?!^1<^4(117 
)1-^*H efl<^l3^.7i 51^(110-1 -110- 3)^ 4^44. 

5fl<^la^7l 3)^(110-1 -110 3)4 ^-^4 4''^# 7l-^li, £fl<^la^>l s) 5.(1 io 1)4 tfl 4 44447} 

7;l<a:^^5l4(112-1), 4471(114-1), -2ri4''"^4 A(20- 1), 44^^^4 B(30-1) 4 3H\ii^^iL4)-Jf (216-1)5 Sj^l 

S:i4. efl<^la^^>| 5l5(iioi-iio-3)S| #3^4, sn^ta-g-a. 44(21^ 1-216- 3)(2i 6- 14 44^)54^-1 efl^la 
4^J4(i40)i 4^s]<H 4^^s]ji, ^7l^j44(i4i)i 4^44. ^7l7^5}^(i4i)5.4t^l4 7.^4#^<^1 '?3<H44. ^ 
7l7^44(i4i)5.4Eisi ^^41-^4 A^^^lj4s4(i 43- 1)<^| 4^s):ii, 4^^^^^ 4 4s^^2l4 1-^4S7>#^ 
44. .^413 134^4(1 43- 1)S4E}J21 #s^4x4 '-§4x44(1 43- 2)^14 44^^^^ 4 4x4 ?^5l5]<H ±: 
^1.^1(50)<H| 4444. i4l^l(50)i^-i-4^44(i4i)^4El5] ^4#^£*^^4. i44(50)^ ^H^s 
4(i42)t 4«H^i ^54^-!j4 B(i30)^ HS^-a ^-^^4(133)4, 5ll<^la^4 3lS(110- 1 ~110~3)S) A'^^ 

^4 B(30 1 -30- 3) (30- 14 44^) '^l 4*^4. ;^M^4(130), ^^^^4X^4(143- 2) ?J :ii-?14(50)^ 

-714 s^^14(60)# 4^^ 44. 

444^^1 ^11 1 4-^1^-4 4#4fe 44 ^^1 ^^^^4 A(i20), ^s^-4!|4 B(i30) ^ 5ll<^la ^4 3is(iio 

- 1 -110- 3)21 -Stl-Jt-^^Jf- A(20- 1 -20- 3) (20- 1 4 4-4^)^ ^11 ^^^4 B(30- 1 ~30- 3)(30- l4 44^)^ 

4 44<^l 4^J<^1 SI 4. 

4^11^454 ^.54^^14 A(i20) §1 ^5444 B(130)4 4 i ^54-^ 4711 4 ^1 2 ■'SS4^ 47ll# 7>.xi:i7, efl 
<^la ^71 515(110- 1 -110- 3)4 ^1 1 4^ 4^^ 4^14 ^il 2 44 4-1^ 47ll# 444. 
^1 1 ^.54-^^1 4?1H144, 4^^.5*1 44^.5# Tl^^i ^^isji^ 444xi S4sl4 4 'iJ^ ^J4£l 4<^l^j^ 
^^#4 i^<Hl 444xi i4sl4 n|2l 4^5l4 ^4^1 4<^14B 114^ <^14^4 4 ^5 -^^451 4<^4j# ^1#44. 
^1 2 ^S4''J1 4?1HI44, ^1 1 ^54^-^ 4?1HI4 ^^44 4<^l"<^i 44 4^51 4x^1 7l^<j}ir -Hi -^14 4 ^1 
21 4E14 ^421 4<^14.H 414# <^143tl^i 4 4^ 44^1 4^1'^J# ^^#44. <^14 ^^<^1, ^lel ^=^^4 ^4^1 4<^1 
4H --^4^ 7V-g-«v z| ^:£H}-^j]# *fj7A-i zj- T^s. 4451 ^^l^^j^ ^^#4:11, a A<'\'%^ 44 42:4fe 4x^1 7] 
^44 -^14 4 pl2l 451 ^421 4<^1*H <^1^4<H 4 4s ^'^I'S^ 47>1 ^#^^^4 4 
54^-!i2l ^^4^1- 44-^1714 ^41 

41- 4^, ^1 1 4 ^1 2 7flM^7^ 4^^!*^ 4444^ 4^^4 ^tfl, 444xi ^Is] t 

^4 44^ 4<^1*S -^144 ^444 4<^14H ^1- 47fl4, ^44 4<^14H •^144 <^144'H ^11 4 
^fl^ 47fll- 444. 4 2 44 47fl^l4^ ^ 1 ^11^ 4?ll'H|4 ^d#4 4<^1^J'^I 44 4x 
i 4^4^ ^Ji -^1-4 1^151 44^1 4<^1*B -^^^ <^1^4<^ ^fl^ ?t4. <^14 ^^1, ^ii ^^4 ^1 
A "kA^ 44^ 4<^1*H sfl^ ^^''ll <^1^4^ 4^^! *44x^ ■a^4'>ll 47flai<^l ^11^ 
^^<^1 4^4711 €4. 

5£^, ^s^44 ^ll^^^i <^1^44. 4*4 ^iL ^is^Aijs^. ^i)^^:^*^!^-! iq-sit|-s^ 4^ <'\^^ 
4 *^4^ 4^^ 4St^-!|4 sfl^^:|5] ^^a-sl- t:^^ tg:^Al^ 4^ Sir)-. 

^, 4^4^51 444s# 4^4 =r44^ ^^^^x'-ll ^^4^ ^^l^l *=^Bi4 44^1 4<^1*H <^1^^4 4 
4S 44^ ^#4^ ^1 1 ^^^4 47fl^ €^4:ii, ^1 1 ^S^4 47fl ^fl^«^^ ^^4fe ^1 1 

^fl^ 4^431, A 1 4s^4 4^i4 4#€ A<'\^M 44 ^ 1 sfl^ 47fl# 71:^4 4 

xi 4s44 ^^a. ^4 4 HBl 4B^4 44S| 4<^1*H <^l-§-sil4 4 4^ 44S| 4<=>1'^^4 ^#44 ^ 2 
^54^^ 4711# 4^4^, 4 2 4544 471I'H14 ^^#4 4<^l'^Ji 44 4 1 44 47111- y\A^^\ 4££4 4x 
i 7l^*> ^ plEl i,^el^ ^4>21 4^14H ^44 ^14sil4 444^4 4^^ 44 44 4^J4 44 ^1 2 

44 4^^ 4?114 ^4ji, <^144 ^1 2 44 471HI4 4^4 ^4 4 Hsl 4el4 ^4^1 4<^14H -^44 
7V4^4 4 2 4i^44^ ^4:ii, 4 2 4^^44 47il'Hl4 4#4 4<^4J'H1 44 4^444e14(60)# 4^114 ^4 
44 ^il -^^4 4 4<^14B ^44 44«1I4 ^1 2 ^114 4^14 144ji 44 444<H 4^44 4 ^11 
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£ 2^ ^^J^>^1£] ^1 1 S^Bl ^'^^fe X^S.<^14. 5L Z'Hl Sl-^ ^Jll- 1^1 

^^m. ^^J ^5! PflSLB] 61) ^ ^Tfl S2^, Die] ^^5] s^ol^H A}-g-^^i 

^7^1 S4^ tMEL t'i^ ^71^^1^611 ^^^jL, 7> i3ii<^iEi ^yi'^] mnm. ^ SS 

tB^^ ?J ?J li -^J^^^l ^-il^ffe Pl 2^ tE^^ ^^l-iLS <^l-g- 

^tSSl^ S7^ ^^J^J^^I .AHs<.l AjBfl^ ^^5) ^41 <^^^^>S^5^ ^ ^^nm 

t^J^^l aeli, ^Ml S8^ ?|<^1H ^J2# ^7l7^3i^<Hl 

^7^1 S9^, ^S^-^-W^l ^^^gfjl, 3J^M47> ^l(Yes)<^l^, S^E^ir ^7^1 

7M -^^^s] 7} ^]'^]^ ^su, 7} ^]o]^ sQ-y^o] ^ yjja. ^^^JL. n. ^mi^^^ 

^^^i m S9S] 5a-:^J147f oHA(No)<^lT?i SIO^ tll<^lEl taf^ S^Slfe * 

^, ^s^^-fl ^ -^7^1 S7SI 4>7i6]|Ai ^--tt ^1 1 ^s.^^ - ^1 1 

^^12 ^i^^-i^ - .^1 2 tVT^i ^ .^1 2 -^n ^A\2n^ ^n^7]]2 7^s.^^ 

^^12 ^'13 - ... 4 sfir TjilS, ^J^t-^ ^- ^ ^mSLS. 3|-§-# t:^^^ 

^ ^S^-^-W^ I33^5i# ^^^^ ^ 3k^k. 

oi^i-4 7^0], j^oi^H --J^i sitt ^jS-t^J] S 7^ --§iL 7> tiioiEl ^ 7} 

J ^^^^ -J #4 4<^1*H Af-i-gH ^iii^ ^s^^J]^) 7^^5,# t:^^ 

aii!''--jsj.s7> ^tAVsi 14# 4*^H 4^1 ^sj-^J-x^e), 7> ^iu. 4^14 42^*H -^J 

## 4^*M ^'13 7^21 ^ f-^j# ^sU, eflola ^1-^^^ *7l7j4^l 4S471 n. 
^7^ 144 'I33^5i# WMH ^ Si 4. ^j^£7>tg:^>^ ^y^9\ 14# ^Ift^-H 44 
tij^ti^js--^! ^js.t4^ ^Jt£t ^41-44:11, 14^^^ i:-114e1 ^^"^^ 144 ^4. 44 

J4 -^S'S-^^si-'i 4^ ^^^s] ^J^4 7^B)# m^^s. 'iV4^i-A£4 ^?4s) 4i-*4iLS 

H 3^^ ^1 1 ^4ii ^^4 ^1 1 ^4i^ ^-^^^ 441^^ t^£44. ^s^^^^s] ^1 

1 44ife, ^ t^^s 5]^ ^s^^-fl U-^Sl ^ 1 ^^^^ T^s.^^^^ A 7 

^ 44 1^ 51^ ^S^^Jj n 2~n 7 ^46,11. ^ll^^r:!-. - 3 ^''IH S l4 ^-^^ ^^'Hl^ 

-^44. 

5i 3i 5J,^4, ^4 4s^, ^ia5](5L444 ^ ^7}(ioi)# ^afl efl^a ^4 ^s(iio- 1 ~i 

10-3, ^^"t4^A(i20) ^^-§-4^ B (130) "11 ?^€4. ^ 4^1 ^1^14^ -ais 3^4 ^-fsi ^ 

444-^,44 ^a«14 4:£fe 44=^- /H*] efl4H ^4 S\s.^ 
4s44^A(i20)^, ^44(i2i)i 51^4 ^^51^4^^ n^A ^is) 44*H ^l-'-ll ^S^^(i2 
2)^14 ^r;^^ 44^s# ^44Ji, '^4445l# ^^4. ^%>il:S^B]^ 44*H -y#^;^l<a HS^-a ^^^(123) 
i4 ^^>7}A> sqo^ H^4^a4 ^^i^A. 

^^^d^^(i24)^, ;^l<a^^4"a ^^^(i23)^s^El ;^l<a ^^4-^4 ^^sl^i, ell43 t^*^^ 

4. ^S^d^^(124)^ ^d^l^^SSl i^:^l(118)#¥^ A'^mA<^^i^^m :ii^:^l(118)-^ 

£ 25) S2~S43) ^S]l- 1: itll ^4 (b)^<Hl ^^S\JL, S 2^ ^^1 S5~S9^ ^-jej^ t «11 ^4 (a)^<Hl 

€4. 

4-a4Bl^4^(ii7)^^s^da|^(i24)'>1|4 ^d^l^^ssi 44, ell43 ^4 5)^(110-1-110-3)^4 

m^mm 44 '^j^ ^14*4. ^^14^^^, 4 ■3421^(112-1 -112- 3)^ ^5! ^as.^ 4 

.^4 51 ^14 ^(11 7) 4 44'HI 44 4'a44:ii, *^>4(ii4^ i ~114- 3)'>1| Si44, ^4:^3: 
4^ ^^^(116)^)4 ^Jil- *^>s^4 ^%^>45ll- ^4. 

^^4-4 51 « ^AS.^ 5114a t^J^(i40)i4 5114a t^J^4. ^4^4^(i4i)ife efl4a t^J^ ^5:4 i 
ai, a ^2:*h4 ^iL -^3^4 7> t=i144 *4. 4 ^, 7> -^l-^ ;^flifi2:^(i42 ' ■ 

5131, n *^4:fc^4 ^st^Jl^ B(i30)4 4<a HS^-a ^^^(133) 4«r^4. 
^s^-ai^ B(i30)^, =r4 ^5! 4s4 4*a*H -^l- ^ ^iL -^l-^l ^^44s11- ^^4. 44*B ^ 
^j^^ ^^^4^ A(i20)4 ^-?-4 ^4, *'a:4(i 31)^^1 S144 4445: 4^1 ^-^^^(132)^14 ^544 4-4 
4 *45] <H 4-44 51 4 ^ 4 44. 

<^sj.A>^ 7>^i;^i 4<^1*B 4^^, 451 ^=^5^4 ^44 4^ <^l-§-^4 4^<^1 ^14€4. 44, 4-4^ -"^^ 
7\^-c\ 4 li -^J^^ 7fl^££J^(i42)i^^4 4«slfe ^44i^4 *4sl3i i?14 4^<^1 ^14€4. 44 H^4^a 
4^(i33)ir <^44^ 4#s^^1 i3l^^^4 ^14^ ^# *4 7I-44J1 44iiS44# 4444. 
^^4^4(134)^ 44 Hi^4^a4(i33)iLj^Jii-4 44 Hi^4-a4 ^-g-^lJi ell 4 a 444fe ^s.^ m^A. ^ 
S4 ^ 4(1 34)^ 4 4 4 ^ i£ 4 ^1 (1 1 8)1- 4 44 51 ^1 4 Jf-(i 1 7) i ^^44. 
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^l'ai^^2]^H-^(117)-&^^^S!-?-{134)'H)Ai ^aj^^^S] B^olTnjd) eflola^Tl 5^^(110- 1 -110- 3)o1)^i 

^H^T^. ^^l^sl o^S^r, ^l<aS]5l-?-{112-1~112-3)-^ ^S.^ ^1 

'gs^2^^1<^^(117))£] ^lAl<Hl rtfef xl-gAj^ls, ^^71(114- 1 -114- 3)^ Si<^-^i, mi ^-^^ 

^Sl-A>^^5^^ 4li^r, e1hl3 ^-^^^(140)^1^1 efl<^l3 ^l-';3^t:f. ^71^^ I^J^(1 41)^ t]\o] 3. t'-^^ ^^S\JL 

7} ^<^\^ 4-§-^t ^Ji'g-^^^ B(130)i ^.H^i -a^^ S^E^^r ;^fl^^-^S ns\{n : 

^4. ^<^1, ^S^^^, ^Sj-^h ^^^9\ .^-^2.]t .^fl^3l o.j£ ta-^^T-iL^^i, ^^'g-'^Jj^ ^ '^^I'^l 

^tt, S 3^1 Sl-iV^i4^1 ^^^jJf(122)(132)SK ^-I'S HS^-a ^S^-f-(123)(133)3il-, ^^^^j-f (i 24)(1 34 

)7> ^^Jslci 5144 ^^4fe ^^^iLjS. 4fe 4^44. 

5i 4ir ^4144^ ^1 1 4-^1 ^li IH^i ^s'g-i^Jfsi ^1 2 4^^H1S) 44^^r #^5i<^14. S 4 ^"1)4 S 

34 ¥-^4 ^^^1 tfl^fl4ir Ji, 11 4'l-& ^3444. £ 4^1 Si<^4, ?J i^^^-f 

3:4(143)^ S i<^l 444 A^-'S-'S 431-^(1 43- 1) 4 ^#44Ji5: 44(143- 2)i tfl-g-«t4. 

5l 451 if 7^^^ ,M^6]) i^.#7^7^Jf-^7} if-5]<H Oji^ ^ O. 7| t)l<.lE-] ^7^# 4'H <H 4 2i ^ 

^^^^^4x# ^4ji, 4-M i^-^f -13 134^4 4 ^fl4S# 4<H ^^444^1 ?144^ 4# 44iis 4ji 44. 

^4444(141)<^1 ^"^^il -^^51 7> r^l^lE^ 5a- 7^ # tb ^, 7> i>llolEl ^7^^ 7^Ti 41^^ j>. = 7^7^ ti^7] ^ 

4^4(1 43) ^44 Ji, -^#'13 13 4^4 ^^44. i^.4l3"i34^7> ^^4 1]l-4 4-^1 i4^^^^34^4 
4 ^ 7^1^^4(142) 'HI -^444. 

44^4(142)4 444 ^JiL -^t^ ^114^4^, a 4^44: 4i?-444 B(130)S1 44 Hi£4^a 444(133 
)i ^444. =L 7]A^ m n 1 44 i4 *<a4'H, n 4^4 4444. 

<^144 4<^1, ^4-13 '134^71 ^ ^4-13 ^34^71(143)4 4^144 4^1 ^^S- -i^l-^l ^4^£3^^4s7> a«T-5]<H 
44 44i, a 44^4^^44# 4jS-44^ ^^4s 4 4<>1e1 4^^ 44s] 7^4££] 44i 444-^5. <^l-g-44 5J 
4444. 

44 -^s, 4^4*4 4*4^4 sn^sf-^ -^^444^! ^4 :^ 5~]£ 74 4^44. 

5L 54 ^4445] 4 1 4 Mii 4<H4 4jS-444£1 ^fl 3 4-^1^5] ^7j^ 4444 44£<^14. S 5 ^i4 £ 

44 ¥44 4^^1 tfl^-H^ jjL^^ ^<,i j7 n 4444. 

4, £ 5£| 4^f34 m 7fls| ^4*41- 44 44 4*4 CDMA 44 i 4<H4 4^44^1 ^1444. 44 4*4 
CDMA 44^44 4 44*4 44 CD MA "II ^Hl M , ^1 ^17-4^1 ^1*4 4^^1 4 :a 44*4 44 45.^ 
44 t 4iL4 44. 

£ s^-ll 4^4, 44 -m 4^4 Pll£54ii'l'^l ^1 4i ^4 4 4 1(101)4 ¥4 4# 4*4 ^£4(210)^1 
4444. 4^ 4*4 4S7|(210)4 444 4^1 --ll <4:?:4 4 44*4^1 444j£ 42l4:ii, 4 44*4^3 4 

^ 44 515.(200- 1 ~200-m)^l -S-444. £4, 44 4*4 4£7l(210)4 <^I4 ^feHl 447l(Discrete Fourier 
Transform: DFT), JL^^elcH] 4 4(Fast Fourier T ransform : FFT) 4 ^R^^^i ^1^ ^^i'^'l 7>444. 

s|s(200- i)i i4sl4 51413 ^4 aiS(iio- 1 -no- 3), 4^444 A(i20) 4 4^444 B(i30)4 4#4* 
4 4^4(210) o.s^E^ ^7^21 44*421 4^7} ^^44. <^1 4^HH144 3 471 ^4^1 i^s. 4134 44M1S1 
44 444^S 44* 7II21 ei|ol3 ^tI ns.^ 4^144. 

^s4-^-!|4 A(i20)^, *44(i2i)i Si^4 44^H •<^1-<H| 4443: 44 444(122)<H14 44 

^ s-xv *4-43i, ^^4:4 511- ^^>4. ^^4:4 4*^1 *H -^1-^ 4^ HS4^ -¥-(123) 'HI 

4. 5is(200- 2 - 200- m)s-f El :£T3>^>7>4s ^4:^5]^ 44 *H ^1-<^1, ^^4^ -¥-(123) 'HI ^^^4 

4 -a ^^4^ ^S^-¥-(i23)^, 4 5ls(200- 1-200- m)^ Si44, ^^4:^5]^ 44*H S]:*4 44 -¥ 

^7l-4- 4j1, 4 -¥-iiV*4 44 ¥'3-7>4: ^ ^^A^ 4^ ^s4^# ^S^^4. ^s4^-f ( 

124)^ ^-aHSsh-a ^-^^^(123)^^^^! 4<a H^j^-a^ eil^a ^-^^e^fe ^sfli f- 49)^4. ^^4^ 

^(124)^ 4^?t :^iLl- i^4(118)# ^311 ^^171(21 4)<H1 *#*4. 

4^71(214)^ ^^^^SS] ^n*\5L, :^S(200-1-200-m)'H| i^5l^4<a45|^4-¥-(117)'>]l 44* 

^44. ^, i^4(118)^ £ 2^ 4^1 S2~S431 1: 11(1 44 (b)^i S 25) 4:7fl S5-S95] sis] 

44 (a)^<H| ^^^4. 

4 -a^^ 5] ^ 4-^(11 7)^ 24)^414 ^ai^^^sj Bl-4'?^'>11 51143^4 5ls(iio- 1 -no- 3)^414 

^ 44 ^ ^44 el 5) 44 ^ tih 44. ^ ^1 ^ 4^^, 4 -a^-l b] ^(i 1 2- 1 - 1 1 2- 3)^ 43:1- 4 44 si ^1 
4(117)^ 4'^HI 44 44AlfU, *44(ii4- 1 -114- 3)^^] 44^ 43:<^| 444x 44 444(ii6)'^| 

4 444 44 4x4 *44*^ <^444sl4 44. ^444514 4x4 el4l3 444(140)^14 ^H^^lH 4444. 
31 i£ (200- 1-200- m)<^l S444 £ll<^la 444(140)^14 5fl<^la 444 444 ^14 4444(212)^ 444^, 
44^ 7ll4i^ 444 4, ¥71444(141)'H| 4444. ■^71444(141)4 elhla 444 447> 44^1^, a 4x 
4 4£^4 -"J 451 4 ti4lEi 5^7^ # *>r}. 

¥4444(141)<^1 51^ 7^ iL -^^51 7} t^lolEl 5^:3^ 4^, 7} c^lolEl ^7^^ 7^Ti j^ = 7^7^ ti^7l 4 4^ 

^^4471(1 43) '^Ij 44-5^ i 4^^^ 4x7> ^i3ll44. ael^, 4^^^4x7> ^«I14 ^Ji -^44 4-^1 ^^^^4x 
^ € ^, 7l|i?i^£-¥-(142)'Hl 4^^t:|-. H5l31, 7MS-^(142)4 ^Ji ^1-4- 7^^431, H ^-^l^^i^l- ^ 
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- -S.7} Six] ^-f, ^^a-xfly-o, ^ ^aH]^ ^o], 71- t^olE-l ^^^^ ^ 

- ^fli?lS*U, a ^m^m ^S.^^^ B(130)3) Si^^F^a ^FJJf(133)i ^ft^l^SL #4. 

^^^Afl B(i3o)ir, A --j^ ^ --j^^i <^^t>s^5i# mm. 

A (120)^1-, 51^(200-1 -200- m)^l zj-zj" i^Sl^r ^^it^l (131)^1 

^4VR> 134# AJ^7R> g^i. 746]| o]^ 7l<?i -Fi^ftt:}. 

7dBj^(134)ir 7ja]«V 7^ii# i^^l(118)# f-^ ^^i7l(214)i ^7)17] (21 4)^? ^^iL 

#4^1 n S(20O 1 ~ 200- m) '>11 <^y.] 5] ^(1 1 7) ^| 

^s.^m'^i^3AW AAH. e^hl3 ^4 31s(iio i ~iio 3)^1 

Ai ^ ^ S)-A>A^ o| ^o] ^ ^1 ^^^51 i^fe, ^1 JjL(l 1 2- 1 ~ 11 2- 3)fe ^J^t A^^^A 

yi<^^{^M)S\ Am\ A^A<^m^. *>il:7l(ii4^ i ~ii4- 3)'H1 Si<H^i, ^^'■11 ^^>^^ 4^ ^^^(ii 

6)6flAi ^pj^V a.A> ^A>*V<H ^^^>^5]1- ^%^>^5]€ efl<^la ^^^(140)'Hl^i t 

7J^4. 

31S(20O 1 ~20Om)'>11 i*!"^ 3 ^i" 1^^(140) '"fl^i ell<^l3 li€«:7l(21 2)i ^^SlJl, Sj- 

A'^s. ^ ¥717^471(141)^1 ^7\^A^{^^^)^ elhlH ^X7l- ^^^jl, ^xl- 

^^li '^^^ 7> rfl^^lE^ 

7} t^l^^lE^ J^H 14# '^\^% ^S.^^'A^ B(130)i Sl<H7i <a^i51 m^^S. n31(n : ;^l-<a4^) St^ 

<^li^l- 7^<^1, ^S'ti^, ^^7jo| 7lj^l7li>.^ ^^m^S.'^, t:f^«i*4CDMA ^| 

Sl<^7i ^S.^^^S\ -jsj-s oj ,^|<.,E^ ^45^ .-gsi-^:^ ^Hi-''^l?lfe ?J-1 7>^ef4. 

6^ ¥^J^>a1si .^1 1 -mm] 1H7i ^s^i-i^Jf^l ^l 4 ^'-^^ ^^^^ ^ e^i^i s 

5S}- ¥°J*V Jf^^l rfl^A^i^ JjL^^ ^<.l J7 ^ AjTg^ -SSittrf. 5i 6^1 ^^^^^ ^S^^J]^ B(130)<^1 4 ^IV* 

4 44 4<^1*H 4 ^^iL 41^51 ^444511- ^2.. 4<a H^4^J^ '34 4 45. 4ai# 4^r 4i 
4^4. 

^£4^1^(124)^, ^daisi .7^51 :^1 7^a.# 4^14(214)^1 ^^tt4. ^:^14(214)^ ^^4 ^^il^ 47ll4ul 

iJl 5.(200- 1 -200-m)<>ll 1L^S\^ 7;?14(118) 44^1 *^t!:4. i44(118)-b 5- 2S] 4?ll S2~S45l 7^ el 

# t «fl 44 (b)4i ^l^s] jr, £ 251 47^1 S5~S94 4 1^11 44 (a)4'^l ^1^44. 

4 47HH144, ^^4^^421 ^1 4 47H14 44 7<l5l4 45i, 7)14^4(142)^1 4^1 i^.4^^5l54i4 4 

t<^l 4^44. 711^^4(142)4 *^4 7^iL 414^ 7il^s4x a 4=^14:^-4^ 4^444(216)^ 4444. 

4^1 4471(216)4 444 44^1 7ll4s 444 4 ^ 44 ^-^^^^k^ ilJ^(200- 1 -200- m)i 

i45l4 44 H^44 -^^1 4 (133) 'HI 44 ?1444. 

4^444 B (130)4, 4 44*4 44 4^44 4^5) 4^J^H ^^1- ^ ^#5] ?^4442H- 44. 4<^1* 
H -^14 4 ^#4 ^^4^-1^4 A(120)S| ^-f -4 ^<^l, 51^(200- 1 ~200-m)^| 44 ^^1-44 *44 (131)^1 

4^4, 4|-4 44*H ^1- ?J ^il ^^''ll %44Ji 4^ ^^4(132)'>1|4 ^S^^V %4 4x1- ^444 ^^4 

jfev 5 4# 7\^n 44 *H ^1-4, 45] ^^^B^4 ^44 ^# 4-§-sil4 4S 4^4 :^4€4. ^44 
7>-SrT;-ll 4^4 ;^fl 4^4(1 42)^4^1 4«5|4 *^4:5i^<^l *443i 4* 444 ^^444. 44 HS4^a 
44(133)4 4 44*4 44 ^^4 4 4^S4e1 42: 44<^1 ^144 ¥47H1: 4ai 44 ^^4*^^ ^34 
44. 

51^(200- 1 ~20Om)'>1| 44 ^^4 4^4^4(134)4 44 ^S4^a ^34 4 (133) '-114 444 ^s4^a<^l 4^4 
ui, 5114a t444 4S# 4^144. 4^444(134)4 4^14 4 Ji* i44(ii8)^ ^^4 44451^1 
4 4(1 17) 'HI 4^44. 

444, 4 44*4 445] 4s4 ^iL4 4445l^<H4(ii7)'>ll 4^4^^ 44 sll43 44 
10- 1 ~iio 3)<HH ^44 ^444214 4<^1'^3^ A 44*4 44 ^Ht ^ Si4. 

44-4 4 1^144 4^ 444 B(130)'>1| Si<H4 -^44 4b|4 71144^^ n^Kn : 44^) 44 

44. 4^4 ^o], ^s.^^. ^44, ^fl^ ^451 ^a44 4511- 7ll44^s 444^^4, 4^4*4 cdma 44^ 

444 4^44^ 44£ 4 ^^144 4^ 444 ^4H« 4*44^ ^4444 4<^1 7>444. 

£ 74 444451 4 1 44^HI 4<>14 4^4444 7|l 5 44^15] 44# 4444 #45L<^14. S 7 ^^14 S 

64 444 44^1 ^444 44 4x4 4<^lJi, ^ 4'^4 4444. 5i 751 444 ^^444 A(i20) 4 4^4 

44 B (130)4 4 44*4 44 4<^14H •'^^ 4 4ii 11451 ^447^2l# 44 4<^1 44# 444. 

<^4A> ^ ^ci^H •-J4<^1 4444, sii£(200- 1 ~200- m) 44 44 3£44 4 4 Si^44 444(1 23)^ <^44 

4 214 4<^14H '^]44 44*4 44 444 4 43i 4 4 iiS444 44 44. sls(200- 1 ~200- m)^l 44 S 

44 4^4^314(124)4 4 4 SS44 7g44(i23)i£44 44S^44<^1 444:^, sll<^la 4444 4^1- 4^1 

44. ^^444(124)^ 4ei4 4i£5j 4Ti# i44(ii8)# ^44 4445|7lH4(ii7)o)| 4444. 
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^^^l ^S.S\ ^^^^ 7ms. ^7] n<>]3. ^7] ^S-O 

10- 1 ~110 3)^lAi ^#ir <^^^J:7^^.^ ^<^]^i^ A ^-'^^^A ^ SI^^. 

oRi-^ 7} -&\<^\A A>-g-«t ^^i^xflJf B(130)i -a?!^ ^fl^^iLi^ n31(n : 7^^^) 

^T^. ^S^^, '^^'a, sH^i ^^jS] 11^51 t;!]^^-^ i#4«T-o_^'»l, t^^iiV^s^ CDMA 

5L 8^ ^^^T-^IS] ^1 1 -a-^lii 7|1 e-iAHlS] ^7j^ ^^iflfe Si?t, 5L S^^i 

^S^-^-!]^ A(120) ^ ^S^-^-!]^ B(130), ^\<''\3.^7\ B^hl £1 t'';^ ^(220)i5l ^B^^fljl 5;^ 

^l^A 1-^ 5i AS\ S\n 'i.*A7\^^r\, ^7\ ^i-^;^^(220)^ ^\<'^7^ 31^(1 10- 1 ~ 

110- 3) ?J ^\<^^f^ t'^J^(140)<^l S Sf-i-^^ H 32} tfl^^ii^ J^-^f- #0]^, ^ 

7fli3l^^(142)^ ??5]ir -^J^^ ^Ht?i:£*U, 11 -^^^(222)^1 ^^tt^. 

^ft -^l- ^sfl^(222)fe ^^Slfe Nd7ll(Nd : ^>'?iT")Sl 7\^^, k7H(k < Nd, k : ^>'?1t")1: -a^^t-i, a 44: 
^S.^^^ B (130)^1 ^*tt^K 

-^J^ ^dS]^(222)ir Nd7flj21 7^^^ ^ ^J^- 7}^t-11 ^^S\S\ ^^^^ k7M -S^SM ^1* 

3 t-^^^ *d-*V ^J:# ^sU, n -^ir^ i^^t 5i# -^F-g-t ^7} si^. 

Sl^o'-^l:^^^^^ n tfl<^lE^ ^^^^ JjL(230)i ^ % 7\ 1:^1 o) El :^^^^7^^ a-7j^ ^A) ^ll-ofl ^ 

'ittt S# ^sU, H S# .711 §71(232) ^I H .711 Sl^ 7}ir*W. 21, ^V^d #51:^1 7^%^ 

^V7j^ ^]## 711^71 (234) 'HlAi Tll^sU, H .7-11 ^ 55^71 (236)^1 Ai ^ 5Sl-tt ^ 5>.l ^ 4 efl<^l 

H ^^.>1 31jS.i SH ^i -^rd*?!^ ^^^ ^IS] 711§,71S1 *M1# 7ll§7l(240)iAi ^l^tt m 7}^*>T^ 

5i 10^ ^^'"t-^li^l .711 1 ^].ahhi 5i<.i7^ 7j^Hj.,i!j^oj ^) 7 .Aj^^e^i 6j ^A^^ M-Bi-ifl^ 1-^:£<^1t:^. :£ 10^ 
s 84 -?r^^?t -^"S-oll cii-aH-Ai-b -'^sii- #01 ji, :i 

£ 10?-] t"-';^^-, *.7l7d4Jf (141)4 7lliaiJf(i42)451 ^#^^4^4 ^ i#^^^^X7l(143)# 

5J# s.^ ttrf. ^, 5i 1021 ^^j^- 13 i ^d^^HI i^^j ^j-¥-X7l- S^i-Slir 7^^, 7> t^lolEi 5L^13^ 1]^ 4] #21 

i:^^^i!^i!42# ^flil, 4'M iJ-^-^^ij^SsI- .711 Bl 2:1- *H ?l«rt!:4. 31 51 1021 71-^21 ^-'^^ ^d^Sl-^M ^ 

H^MlJI 5J,z-l^J *llt ^'ii 5i 421 ^7-^ oil 21^ ^ HA. 4^^d ^dl-21 -^iSlS^^ir ^E^Jl 4]#2l 4^ 

^^B^ol^ JlcV^^^S^ rll 7}A1 ^5^7, xi-^^s^Hl^ A>-§-s:}o^J£ i^l3l34i# t iiHI 

7f\%S\ -f^^(likelihood)i 7\3:.% ^^<^H£ #4. ^If- f-'^, A^^^^^fSS ?lul^^(Convolulion) Jf3:7> a>^ 

51^ HlElHl -ijL^sl 47^cHl7^ Tll-ilsl--^ 7}7l(Branch) T'flHe3:^i(Matrix)2l 4^.^1.^1x21 ^iSlJ^S A}-g- 

^>7121 <a^4 7^01, ^ .^AHHi Plel ^^^Bi^ ^4>5j ^#21 4 ^S. ^^^^ 

5&, ^^£7> ^-^T-^ ^s^^J]*) ^41: 44 4S* 2)311 i3||<^iEl ^42] ^^£1- ^^1-1: 

=r Si4. t!:^, ^^£71- t§:^^ c-flolEl ^41- ?1^*V<=^ 44 SV^^T-^S*! ^S^^2| ^^-^71- 

t>|^ t§:>5j4ji ^44-^^ ^471- ^-S-^ 4^ Si4. 

£ ii^^4^>^l^ xii 1 ^Ai^HH) Sl<H4 ^fl^^^^2l ^1 1 ^4^21 ^A^^^.^i^^^^£<.lr1-. %VA^^^-^ 
A 1 €^1^1^ ^ ^^^^s. s)fe sfl^ 'i'-'^2j xii 1 ^Ai<Hl# ^i|-g-4:ii, ^fl^^^^2j ^1 2-^1 11 € 

4^^!^ 44 ^ "^'^^s 5)^ ^fl^ U-'S^ ^ 11 

£ 1121 ^A^^ :^Ai ^^liH^Hl 2)^ 44^4 ^W^^^ ^5! 4x4 31]^^ 

^# ^^4:ii, a ^ll^^^l- 4#4fe ^44. 

11 ^^^14 4^4 5! :ii^4(2io)# ^^114 4<a-f (212) sfl^i€¥^4-?-(2i 4)^41 ^^^4 *fl^i€¥ 

^^^(214)^ S 1 i 44vfl ^11^^^^ A(20- 1 -20- 3) ^ afl^^^-f- 8(30- 1 -30- 3)'H1 tfl-|-^4. i^4(210) 

^ ^4 an 51 4x21 44*H -t]!- rp(i)4 -^Jl- 41: rdO)S ^14^4 44 (a)^ ^-^ 44 (b)^<^l ^^1 ^d 
^^4. 21 *h 4<^1*H -^l^ rp(i)2l i^r 4<a^<^l JI 44*H ^ NP44 'd^*V4. 21, -^^^ rd(i) 

21 jir 44^<^U ^^iL -^#21 -^^ ^ Nd44 i?i444. 

4M^^^^^^(2i4)-^r 4<^1*B 41: rp(i)l- 4-§-44 ^fl^ ^4#4:ii, a 4^^444 ^'?^j44.?i f d(i) 
# 7]fl^td^i4-f (2i6)i ^^t!:4. ?d(i)2] 4^4^<^1<H4 44*H 41-^ ^1- ^ Nd44 

1^444. 44, 44^(212)^ 4a. -^l- rd(i)# 444?!^, a 4ii. -^l- rd(i)l: :?l)^^^a4^(216)i 

^^44. 
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JI, 3- i^T-^ ^^i. -yi- r' d(i)l- ^71 ^14-^(21 8) "11 ^^-qti^. ^y\^^A^{2AS^^ S ^7l7^2F-f-(141) 

5i 12ir 3^<^1*H '^^^'^l 5^5!^ ^B^Ml-^ Si^^lt^. 5i 12 ^^l^i #^^1 ifl^l^^l^r aRV^I o.^ c}^ 

^ i^<^l*H '^J^'^l ^i-<a5]<H 5Ir:f. i^<^l*B -^j^^l -y^l^l ^ 51 J7, A1^>^51 o.^ 

Hpl^MS ^"oi-^H <^R>^iLi^ wpi^HS #4. i£, 4l^£] ^^J ?3<^1 

5i125l :^5l#^Al*V^^, ^^ji^iir:^in^f^^l(210)#^4^*fe?3i 5]^ ^5! i^<^l*H 

# rp(i)i4 -^3^ rd(i)S ^V^^ASLS. sfl^'3l^^^^^(21 4)^ 3^<^1*H -^^ rp(i)# <^l-§-*M :i ^fl^ 

8)^ r' d(i)°l lirfl^7l ^ji t)l<^lE-] ^ o^^r^, 

5i 13^ 3^<^1*H -^J^^^l 5^ ^5! 5) ^bM^ 5i 13 ^t-ll^i 5fl5!M1^|^ ^i^l 

^<^1*B -^^^^^l sH*B -^^t^ 4.^^^^ -a^^SL^ «P1*M5L ^HJ-^H <^R> 

tipl^MS 3i, i^<^l*H ^i-a^ tgg^i. ^-|<,i 7}^*^r}. 

S 13i51 ^^tt S 11S1 ^^j^HI-Ai-^ Jf-^6]| o^^fl r+^^ -^^l-^ ^-i>S^5l*fe ^^M^ A^"] 

*H -^l- rp(i)il- 7^iL -^l- rd(i)S sritfi^^^^ (21 4)^ 5l-<^l^B rp(i)# <^l-§-*H a ^fl^iig^ 

7fl^i3l^i4>Jf(216)^ H sfl^iJi^t^l 42^ 7H^t?i*# a^l-ttt:}. ^^^^i, ^717^3^^(218)-^ Sfl 
^131¥<^1 r' d(i)51 Iirll^7l7^i4# s^JI tflolEl ^34# #^ t ^ 

5L14ir^^J^>^lSl ^1 1 a^HHl S^<H7i 3il^^^7jjjL6^ 7|] 2^AH1S1 ^ ^Bfufl l-^^^l 4. 
5i 1451 ^^^-^ ^tl^li-^i Si 511 71x1^^4 ol^^^l^i sfl^o] ^ll^i^^l- 

^^^#JI, H s]l^idi^# i4>*M 7^4sfe 74olrf. iJL^V, ^Ajg^i. Hll5l^ ^^7i^^Ej ^^^^ k7fl(k : xj-g 

^ 14 ^^l^i ^-^ 4^ ^S.^ ±^]^]{2'\0)^ 7l<aJf(212) SL^r sll^i^^^7il^(220)i ^Il^i^^^ 
^^^(220)ir £ 1^1 ^B^a sH^^^-^Jf A(20- 1 ~20- 3) ^. sfl^^^A^^ b(30- 1 ~30- 3)^1 tfl-^^frf. <^]^, ±^i^]{2 
100)fe ^ ^1 31155 ^131 SI 3J^<^1^B 431- rp(i), rp,1(i), rp,k- 1(i)4 rd(i)S. ^Isf^s. -<3:7}{a)^ 

^Kb1~bn)^'>l| l^l -^^^^4. i4<^l*H rp(i), rp,1(i), rp,k-1(i)Sl i^r 7.>^^<^lJI, 4<^1*H -^^^Sl -^ll- 

^ NP7H i^S^^trf. (E^, .^1^ ..^1^ rd(i)2l \^ y-}^^'^]JL ^§S.^i^9\ ^ Nd^M t^Sl-t^. 
7r4'?i^^7^^(220)ir, 3l-<^l^B rp(i), rp,1(i), rp,k-1(i)l: 4^sH ^11^ ^^^^ a sfl^^^^l 

51 ^-^^^ll ^H^^¥Ti^^(216)'>ll ?d(i)5] i^;.>^4.ol37, 3^<.lf-H 

51 -^l^ ^ Nd7M i^SRVrf. tt^, ;^l.g-f(212)^ ^il -^1- rd(i)l- ^1<?!'^1?1 31, ^il -^1- rd(i)l- sfl^i^ 

^-i4l-T-(216)oll ^^ttt-}. 

sr'4t^!i*iL^j]-^(216)^- ^^i- rd(i)51 tfl-g-5|-^ ^^]c^ ^^^±^k ?d(i)l- *>il:Sl-<H sfl^i€¥# ±1^*1- 

JL, n. ^ila r' d(i)t ^7l.xdi4Jf(218)'H| ^^*Vtq-. ^71^34-^(218)^ ^1- r' d(i)5] ^tfl 

^7l7^5ht ^fjl ,;^|olEl m 14t 

£ 15 ^. 16^ ^ ^l^HHl "JM^], i^^l*H -^1^<^1 -fa^ 5||7.!51 rfS ^Sl- i^Bl-ill^ £o1t;}. £ 15 ^ £ 16 
^1151 *4l7l^^El ^41^ k7ll(k : y^}^^)S\ 31151 ^fl^lfe ^1*31 ±^ Ai^ol ^ 

■ysl^H SI 4. <^1 4 sfl^Hl if- si 5h<^l^B ^t-#:ii, a 5f<^l*B stt^s*^ ^fl^ ^ 
^<^1 mn^A^. 

£ 15ir, 5i 1251 3ll5!3f s^o]^^ M^o] A]^^±S. ^^S\o] ^^$] vj-B^-vflrl-. :£ 1 6^ J£ 

1351 S115J4 ^o] 3^oi^E ^^o] Jf-x^i) s|6fl 4^£)^ ^-f5] ^^1: t+^tm. 

]£1551 :£145| ^^^^i^ ^1(21 0)1- ^e^) 2]Sfl 3^<.1^H ^1- rp(i), rp,1(i), rp 

,k- ^(\)^ ^1- rd(i)S ^m^^S. -S-^^t:!-. ^11^^^^^ -¥-(220)^ sl-<il*B -^1- rp(i), rp,1(i), rp,k- 1(i)l- 

sfl^^^^^ ^^-^T^. sfl^ifi-^Ti'^i-^(216)fe a ^ll^ifi-^^i ^11^^^^ tq-el-^i, ^7l 

^.^4^(218)^ sllii 1^:^01 iL^^ ^1- r' d(i)5| ^ rfl :^7l ^ Bj-l- 

21, 5i 1651 4^^^^-?-, -fx'-ll 5|sfl t:!-^^ Bl-<^1*H -^1-^ ^^^^B]l- 51^11 i^<^l*H -^^ r 

p(i), rp,1(i), rp,k- 1(i)3l- ^Ji -^l- rd(i)^ ^Itti^l-. ^l|^ifi-^^^^(1 20)^ 3^<^1*H -^l- rp(i), rp,1(i), rp,k- 1(i) 

* A^-a-eH ^fl^ifi^^^ ^ll^ifi^iL^>^(216)-& a ^fl^^^^'HI nl-e^ sfl^ig^^ iL-^>?hT:+. uj-e^Ai, ^ 
71^3^^(218)^ Sfl^i€¥<=>l iL^€ ^1- r' d(i)5] ^tfl^7l^3iH- ^JL ^0]^ ^ ^^f- 4. ^jt:}.. 
£ 17^ ^ ^^^^ ^Al^ ^ ^Hfl<H) ^fl^^:^ ^Vig 01 ^, 3 o; ^A^^ M-^l-i^jfe 

£ 175) ^A^^ :^Ai ^^iJl-^tHI 5]^ 7];^1^4 <^1^^<HH ^-f, ^^?L> ^fl^-fi^^ 

^^^31, ^11^ ifl'^l -¥-<^^ 2l-<^l*H <^1^*H H ^fl^i€¥# ^3^«fe ^<^lt:l-. 

Sl^. aEfl^i, AflMi^l'Hl p|5l ^s^-s)^ ^-^1-5] ^^m^ -^]^# T^^si-?t 714^ <^1^^<^I * 

£ 17 7l^K oi^^ofl ^Aj^ 3(15! Aixfe <^l^-^i Sl<^Ai ^^^H AflM i4i<^l sl°l 

4<^1*H cp(i)5|- ^^iL r6(\)S. ^liq<H Aflidia:^iL4>Jji-(216) ^-^r ^m^^^^^{222)o\] ^^^4. ^fl^ 
'S¥^^^^^(222)ir S 1 i 44\fl ^fl^i^^-f A(20- 1 ~20- 3) ^ Afl^^^^-f B(30- 1 ~30- 3)^ tfl-§-^t:l-. 
4<^1*H cp(i)5l i^r ^-a^^^^l^I, ^^m:^ ^1- ^ Np,C7>4 ^n-^^. ^ iL ^1: rdO)5l ^\^^^]aL. 

^^iL -^1:51 411: Nd^^l la:^-^-^-. 
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^fl^i3l¥2i^>^(216)^ ^AS. rd(i)5l tfl-§-«^^ ^^1^) ?d(i)l- ^^>«F<H sfl^i^^# iL^*V 

JI, :i ^^i. r' d(i)# ^7l^^i^Jf(218)'>1| ^71^^34-^(218)^ ^^Ji ^1- r' d(i)51 ^^rfl 

H 514. 4 ^^.^H 3.^^^^ 4<^1*H --^^^ ^#4^, a 4 

5i 18^ S 1251 ^5!4 4<^1*H ■'^^^] -^^.i<H -^fi^ Ml^l Al^>^5l rf^^ 5]<H 51^ ^^^1 44 
^4. m S 19^ 5L 13^ 3^5!4 4<^1*B 4^t4 ^D\i i^li 4^4 Slfe 

44\a4. 

5i 1851 ^Ajtt 5, 17S| ^Aj6i|.A^i. -^^-i^ ,srd^4l^l ARV^liLS 4^4 Sl^r 4<^1*H cp 

0)4 ^^iL -^^^ rd(i)i£ 44'?i^^-ljJf(222)ir 4<^1*B rp(i)# A>-g-eM 44^^^^ 

^^^*V4. ^M4t3i^i4-^(2i6)^ n sH^tJi^l^'Hl 44 ^fl^i'^i*!- a-^j3-44. 444, *4^^4^(2i8)ir 44^31* 

314, £ 1951 45!^ =^44 ^s.^] slsH 4#sl4 SIfe 4<^1*B 41^^ <^S|-aj^^2H- 51^ s^^l^ 

H -tl# cp(i)4 rd(i)5. ^444. sfl44¥^'-SJ?-(222)^ 4<^l*m cp(i)# A}^Sl-<^ ^fl^^-^^# 

^^^44. ^M44^i4^(2i6)ir n sr^tji^i^^ii 4E1- ^fli^idi^i- a.^j3-tt4. 444, ¥4^4^(218)^ ^fl^-^^ 

<>] ii44 ^^iL -^^^ r' d(i)Sl ^icii^7l44# 4:11 i^il<^]El 4^^ 44# ^ 514. 

5i 20^ ^44^^151 .^1 1 a AHHi 5i<.i.A^ sn^i^:^^5l ^ 4 ^^4^51 ^^i^ 44M1^ l-45i<^14. 

5i 2051 ^A^^ 511 51 ^^d -t]^4^'HI 51^11 71^1^4 oW^<^]^^ ^^i^ ^ -aj^v hi15!<.i 444¥# 

^^^H 444i ^<^4 4-l*H 4 ^4 44^B -l-f-4-i ^^^4:^1, a 444^# iL44 

Ji444^r 74<^14. 

5i 20^'>l|Ai ^.Aj Hllr^l ^ -^^^H sfl4# 5i44fe 4^44^^ :ii^4(210)# 4 4^(212) Sl^r 

4^^^J 4(224) i ^^44. 444^^-54(224)ir £ 1<H1 444 4 4^^^ 4 A (20 1 ~20 3) 4 4 4^^^ 4 B( 

30- 1 - 30- 3) 'HI rfl-g-ttrf. olnfl, >:O^^l(210)xr 4^4 m 4^51 4<^1*B --^^ rp(i), rd(i) 4 ^^^H 

4^44 4<^1*H cp(i)s. ^14Si4 44(a)^ ±~ 44(bi ~bn)^^l 4.^1 ^t3^44. 
^114-^.-^^^^4(224)^, ^^4 4^1*B rp(i) ^ cp(i)# A}^eH ^114 a ^fl4^^4^ 

±{A |d(i)-t ^fl4^*JiW216)'>fl *^^4. ^^4:^^ 5d(i)5| :;.l-.a4^<.1j7, s^c.l^H'^l-S] 
Nd4^.1 4444. 4-^^(212)^ ^1- rd(i)# 4<aAl?|ji, n ^1- rd(i)# ^fl^^^iL4-^( 

21 6) i 4^44. 

Afl 44^^-44(21 6)^ 4# rd(i)4 4-§-4^ ^^'-fl ?d(i)l- *4:S^<H sfl^i€¥# iL4-4 

JL, H ^44 ^i^a ■'i]^ r' d(i)# ^71-^^1^^(218) 'HI ^^*V4. ^71^4^(218)^ ^1- r' d(i)4 m 

^444# 4J1 -^Hl^^lEl 4^ij 44t #^44. 

s 214^44^-151 ^1 1 4AHH1 4*14 sil4^^^4 ^fl 544'>]14 #44^^ 1-45L<^14. 

S 2151 ^^^^ m ^^1 W-^i 51^ 44^4 ^44 4fe ^4-, 4^44 44 444¥4 

*^^H 44^i 4<^4 4<^1*H A^l: ^ ^4 44*B <^l-§-4<^ ^-^^4:11, a 444^1- iL44 

31 ^4*fe ^44. £tt, 4^44^ sfl^^ *47ls^El k7il(k : 444^)51 ^^^j ^i^v^ 

i 5|*fl t:f^^ 4<^1*H 4^4 ^-a^l^H Si^ m 

£21 ^'HH ^4^5143:^ ^^^H ^114^S^«hfe ^445:^ i44(2io)l- 4 44(212) m 

^^^W22G)<'\] ^^m. ^11 ^^¥^^^(226)^ S I'HI 44\a ^fl^^^^ A (20- 1 ~20- 3) ?J m^^^ B( 
30-1-30- 3)i tfl-g-m <^li1, ±^miO)^ ^^Am 4Jl5] 44 *H 4# rp(i), rp,1(i), rp,k- 1(i), ^1- 
rd(i) ^ ^1|4M1<H1 4^^« 4<^1*B 4^ cp(i)S ^l«h£4 44(a)^ Sfe 44(b1 ~bn)^i 



^fl^i€¥^^^(226)^, 4<^1*H 4# rp(i), rp,1(i), rp,k- 1(i) 3^ cp(i)l- Al-^*V<H ^fl^ 431, n ^ 

^^^^151 *^4dh^ f dO)l- ^114ifi^Ti4^(2i6)<Hl *^44. £4, *^4dh^ f dO)5l 44^431, 4<^1 
*H 4^ ^ Nd44 1*^44. m 44^(212)^ 41- rd(i)* 44Al?|:ii, a -^l- rd(i) 

# ^fl^^¥iL4^(2i6)i ^^m. 

^ll44^Ti4^(2i6)^ ^S. 4^ rd(i)3l tfl-g-4^ 44 'HI *^4i^ f d(i)l- *44<^ sfl^.^^^ s.^}^ 
3., a Ji44 ^^iL r' d(i)# ^4 4 44(21 8) i ^^44. ^4444(218)^ 444 r' d(i)5l 

^¥4444 4JI ^Hi^iE^ jj:.^ #^44. 

5L 22ir ^44451 ^1 1 4aHH1 4<^4 44^4451 64aH151 ^aj^ 44^fe 44£<^14. 

£ 2251 ^Aj^ ^^5) ^^^Hj-Ai<^| 71^K4 <^1^^'H14 ^41- 4fe ^4, ^44 45!<^1 44 444^# 

^Aj4Ji, n 444¥4 i44Ji 4444 444H'>11 51^ tij^^^^r 4<^14. 

£ 22 ^i4 ^4 45! 4xir 4<^1*B rp(i)4 ^iL 4# rd(i)^ 444^1, 4 44(230)(238)<^1 A^iL Am rd 

(i), 444^^A^4 A (232) 4 444(240)^^1 44 *H -^ll- rp(i)4 44 4^44. Aij^i^l^^Aj^ ^(232) 4 44 

4*^4 B(246)^ 44 5i1 i 444 a11M^4-¥- A(20 1 ~20- 3) ^ AflTi^:^^ B(30- 1-30- 3)^ tfl-g-t4. 
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^ll^i^i^^^j-^ A(232)fe rp(i)l- A>^^H sfl^ #31, H ^fl^^^^^i^ ^-^H^^t^ 

^ A,d(i)# ^flTii?i¥Ti4l-?-(234)^l ^^*V^. ^■^^ih^ |A,d(i)i^ ^}'^^^]JL, -^#^1 -^3^ ^ 

tt^, ^l<a^(230)^ -^3^ rd(i)# :i i^l- rd(i)# ^fl ^1^*^-^1-^(234)^1 ^^tt^. 

:3flMi?l*iL^l-^(234)fe ^^iL -^^ rd(i)^ cU^^i^ ^^I'H) ^^^i^ f A,d(i)# ^-^l^^i ^fl^i?!*^ iL^l- 

# JI, H i-^l-^ -^3^ r' d(i)# *7l7ji^^(236)i ^^^t:!". *7l7j3^J^(236)ir r' d(i)S] 

^7l^^^^(236)fe 7> c^l^lEl ^^iL '?iS7l(244)i ^3l7]{244)^ ^^iL -^^^ 4-^1 

^^^}JL, H 7ll<ii5j 4i^oH^ xd(i)# ^■a7l(242)'>ll ?^*>t:}. tt^, -^3^ rd(i)# ^l-^^l^lji, :i 

i rd(i)# ^'iV7l (242)^1 

^'^71(242)^? ^^iL rd(i)^ cU^^fir a T^ll^^ ^"^^i^ Xd(i)# ^-a^i-iLi^^^^ 

^171*V -^3^ yd(i)# sfl^idi^^^^^jJf- B(246)^l 21, ^1 '?!^(240)^r i^<^l*H -^^^ rp(i)# 

^]'^^]9]JL, n. ^AS. -^3^ rp(i)# sfl^tii^^^,!^ «- B(246)i 

:sfl\iiS-^^^^Jf B(246)fe ^^^l sM^H -^M: rp(i) 5} "^2: -^J^^ ^^Ji -^1: 7^11 yd(i)# '^l-§-#<^ 4-^1 

^fl^ tt^. ^7lAi SH^^^I^^^IS] f B,d(i)ir ^fl^i3i^ii^>^(234)^l ^^^r:^. 

^fl^i3l¥2i^l-^(234)ir -It^^ rd(i)51 rfl-i-sf-^ ii>l>,l^l ^'^'^^^i^ f B,d(i)# ^'it^'H sjfl^ia^^^ 

a iL-^l-^ ^^iL r' d(i)# ^7l.^3i^Jji-(236)i ^7]7^s^^{236)^ -^l- r' d(i)^ ^ 

^¥7i^j3^# ^■^]^ m^mm. 

^fl^i^-^^^^Jf B(246)i ?1«#JI, ^]^$] .7^E)§ ns)(n : ^}'^^) #4. 

S 23^ .^1 1 ij Al^l^l o^^A^ -I 7 iJAHli^ ^^^^ 5i 23 ^''flAi 

£ 22i4 ^^'Hi rfl^flA^^ H.^^ ^<.ij7, ^ m^^^. 

£ 23^ tJiS?) (244)51- ^a7l(242)£l-Sl X[<>]o\\ 7}#7.1 ^g^J^(248)# ^^\^ s:f:i7 5| 

4. ^'iV7l(244)^ -^^^ 13a. -^l^^ y^^^JL, H 7l)<i5J Xd(i)# 7}^>-l .gA^ H-(248)i ^ 

?*V4. 7>^,^1 Jfo^ Ag.A^H.(248)ir -^^^ ?'2«4:t^I:Xd(i)^l r)l^ 7>^^1 

i# 1-^, 7>#^1 JjLoi ^^j-A^ JjL(248)ir a il ■^#<^1 4et 7>#7,1 ^ Wd(i)l- ^n ^M. 

7>#^^1 Wd(i)51 <as]lS^ afl^ tg^ ^.Al ^i<g zd(i)51 ^# 7^m^JL, H 14 'S'H^^ 

^Js 4^^si v\4^}^ ^# 4^1- ^ ^4. 

5£tt, 4 4--4 ^Jt44^?^ :§144sl4^ cH 4^^^d^HH) alsil^fe 4#4 Wd(i)^ <^l-t-t ^ S14. 51 

443:45^ ttl 4^d]4g^Hl t ^47l 4^4^, 1-^ ^44x4^.^^4 ^iL 4^44^#4^4ui, 

44¥ a44 ^4 ■'il^ Zd(i)4 :i ^11^^44 ?A,d(i)Sl 7i|§^44 43] ^^jl, Nd 41-'^l ^4^ ^ 

54 # 4l14.s.:£ 4-§-44 #4. 

44, 7>^4 4<H 44^(248)1- ^44^ ^"11 4^11 Tflt^ Xd(i)# 4«:'^1^41- ^4^^ 4^ 

514. ^IS #4, 7>^4 ^<Hi- 6"^s *v ^ i 41-^ ?1«:44 #^11 ^4. nmm^^ 22^ ¥^a4ui, 

ZL -^^-^ 4444. 

s 24ir^44^-12l ^1 1 4^HH1 444 4^^^-f-4 4 844^14 44M1^ 1-^£<^14. £ 24^^14 
£ 224 ¥44 ^44^ ¥4 4it #4 Ji, n 44# 4444. 

£ 24^1 ^4^, ¥4^4^(236)4 ^24(244)4 4^1i i2.^444x4 S JJ.#'S^^4i4(250)# 4^14 4# 
^4^^ 4J7 5;itq-. i^#:^:^4Ji4 ?j x4(250)^ J£ 1^ 44\fl ^#^44i-¥-(i43- 1) 

^i^(i43- 2)'>11 tfl-g-*V4. ¥444^(236)^ *^4^ 4Ti ^1- r' d(i)4 ^ifl¥4441- 43i ^il 4 
^4 4 1^144 4^^*4. 

¥444-¥-(236)^ 71- i;-ll4El ^il ^#^^4x4 x4(250)'>ll ^^*V4. -i.#444 

^4 ^ i^^44-¥-i4(250)^ *^4^ ^il 41-4 ^^^^-f J:^ sl'H Si^ 4-?-, 45]1- 43i, 

44 A^^^^5:si-7> 4f-'H44. ^2:4 (244)^ A^^^^3:3:7> <^lf-<H4 4:!i -^1-^ 44 ^^^3.. a 
4 =S-^^^V^ Xd(i)l: ^44(242)'>1| *^44. ^^71(244)-^ s 44^1 ^S^(i43)'H| cfl¥44. a 
4 45]^ €'^^^^^V4. 

£ 25fe f-444^ ^1 1 S144 ^11M^4^4 ^1 9 €4i4 44^^!^ l-^£44. £ 25 ^^^14 

£ 23 ^ s 244 ^-a^r ^^<H1 tflaii4^ ^2* #4:ii, a ^'^^ ^S4«:4. 

£ 254 ^4^, ¥444^(236)4 ^^4 (244)4 4<^1'>1| i^^444i4 i^^44^Ji4(250)# ^443i, ^ 
24(244)4 ^44(242)4 4<^1<H1 7>^4 ^S4^(248)« ^Hl4 4^ ^^^s. ^3. ^4. 7>^4 ^34^ 
(248)^ 5L 231- 4^44 ^^^4 7]-^4 4<^1- A|-g-^<^s ^uf. = Jf^iS) 43: ^Hl ^<H4^ -^l-S) 
445i# 4¥4^5i *4. 4451^4^, #4 44^4 J?-i<^14 hI^^hI ^x-^l^^ 7}4 4Hs^>i4 ^#4-g- 
4 ^ 44. 314, 7}#4 40^ A^ 4 4(248) 4 ^^^^4x4 4 A^^^443:4(250)# 5i 22^1 ^^^^s. 4^4 
^ 4^£1 ¥4'H1 tfl44fe 51 23 4 S 244 4^1 44^^14 4^4:ii S14, a ^'^l- 4444. 
214, 44 4^4 44 4<^1, £ 23 ~ :£ 25'H) 5:144 sfl^^¥^4-¥- B(246)i4 4iL^l-4 4«:^s4J£8 
~ sioi 4°14 ^i^^44 B(130)<H15] ^Ti4«:-^l-4 4s^£ii 44vfl 444*421^(60)4 
l-4-§-4^ *-g-7l-¥44. 

4^4^ 4*4 4*44# ^11^4^7 ^-^4 ^114^^-?-^) tfl«ll 5i 26 ~ je 294 4^1 4444. 



- 14 - 



1 a 0467543 



^, ^tii^i^^l 51^11 ^d*#^r ^*i!J-^# ^l-g-#<^ 7lxl^;^3:^ ^l^^'^l^i ^ 

^ ^5! ^Xir^'^Haft^l (260)^1 4 ^§^<^S. 4Et^i, 4 1 

i?l«7l(260)ir ^5! 4 445^ 4¥<^ ^«J*4S] ^m^^^^ "A ^444^(2 

62- 1 -262- n)^^l ?^tl:4. 

4 ¥«J*i^51 n'i^, 1-^ 5i 27^1 y^^-A ¥^j^| S]^ ^fl^ 7>^*^rt. 5, 27^ 4 ¥«J*i^ 

7^1144 ^fl^^^^^S] a Mi^l ^.Aj^ 441^1^ 1-^5L°14. £ 27 5L 22^1- ^^Jft ^ 

^^4^r ¥i# n ■a'^^ ^S4?t4. 

^-a, ^fl^taW^^^ A (232)^ 4<^1*H -^J^l- Al-^sH ^m^^i^ ?t4. 4<^1*H A^-g-*V sjfl^ Hj-I^ 

^ 4i-4<^l-^i 'a^tt -^1 1 s^Aio^joj o]^ ^AHioflAi ^fl-g-^i-ij «o'-'^<>)<HJ£ #4. 4^ii.^, 

i3l^2i^>¥(234)^ ^M^^^^^IS] -^■aj4:t^ ?A,k,d(i)l- tfl-i-^^ ^iL -^1- rk,d(i)^l ^'il:«^<H sfl^i^^ 

4 4^(236) ^14 ?]rfl^7l7^i^§ *H 7\ no]^ ^^^4. 7> r^flolEl ^ 

5L 26<^1 ^141^*4(264)^ ^^sl4. 

1141^*4(264)^ 4^5] JfiiV^45) 7^)<i# '^4t'S«: ^-"^ *V4^ ^-is =L *V4^ ^ 

i^^^^^4i4 ^ i^.^^M^Jf^7l(266)'>l| -^^§b4. iL^^^4Jl4 ?J i^^^^-f-J:7l(266)^ *V4 

^ 7^11<^1 ^^^^^^4^1: '?lS7l(268)i 1-^ 44 

131^4(268)^ 44^1 7^11# 4^1 i^.^fl3l3Jf^5F -^Sl- *H 4'Sti€«:4(270)'Hl *^^4. 4^^! 
131*71(270)^ 44^1 7111^21 -Ir'^^^ik xk,d(i)# z) ■il^*«^Jl, 4 -fS]:*4 44^ n^s. 4^*1 -ftv 

:3HiJ^.-gJf ^444-ijL(262-1 ~262--n)i 4*-?l-4. 
¥4*4^ sll^^^.l^Jf ^ ^7]7^s[^(262- 1 ~262--n)4 ^^4(242}^? ?1*^ ^'^il^it^ xk,d(i)# rH-i-4^r ^ 
4 -^#^1 ^44^ ^^'-^^^ .i7l*Vyk,d(i)# ^3^^tt4. 

7flMi?i^^^^J?- B(246)ir t^iS^^^ 4>14yk,d(i) ^ 4<^1*B ^Ir^) ^a] s]]^ ^^^^ ^>4. ^fl^^ 

^^-iJf B(246)ir ¥4 sfll^l3 ^121 -^'^^±ik ^'B,k,d(i)l- ^fl^i€¥iLW234)'Hl *^^4. sfl^^-^i^-f (2 
34)ir SH^^^1^,^1J21 -^<2«44i?J: ^ B,k,d(i)# 1^^- ^l" rKd(i)'>l| *^4<=^ ^11^^* 4j1, ¥4^4-¥-(236) 

i4 4c}1^444# ^SLS.''^] ^^]B] 4^^444 ^^^A^. 

o]s\. y^o] ^o]^ ^.^j^ Am.^ ^rfls #'^4'H5L ¥'!j-43I, sfl^^^:^^^^^ 8(246)^1 ^*4J1, ^fl^ 
^ 4^1l¥7l7d42| -U^^i] A1?-|# nSl(n : 4<?!4^) 444<H£ #4. 

£ 28^ f-4445] 4 1 MAHioii o^cvjAi sri.^^^-¥-51 ^1 11 ^^li^l ¥^^# 44^fe l-^s°14. £ 28 

£ 264 ^44 ^^^] rW4Tr ^4 ^<^U-I1, ^'^^ ^^*V4. ^ 282] ^t] 44^5] -f t^*4^1 

2]^ i-t 4*4^ 4^-4#4 4*ao'-^-l# <^l-g-4<^ 44^3i^ <^1^^^H|a-i :f *v ^ ^-^■''11 ^fl^^^^5] ^fl 9 

lAi^lAi 3H-§-4fe 44 ^'-^ 2i-g-4 4<^14 

4^4*4 4*tAi5]| ^7l^j4# 471 ^^4fe, 4 -¥-4*4 44 ^11^ t €iL4 Si4. ^7l4, 4^ 
4 451 4xir 3l'^1i4*7l(260)'Hl ^^s\jL, 4 ¥4*421 1^¥iiS ¥5l4<H 3]114* 44. 444, ^l^^t 
i?i44(260)ir ¥4 45!# 4 ¥4=$^4 442] Tflt^ 4^^°] ¥4*42] ^^^'^^^ 4 ^444¥(262- 1 

~262-n)i ^^44. 

4 ¥4*42] 7114^, ^It 1-4 £ 29'>11 444 ¥^i^^l 44 ¥'l5# 4¥ ?4<^1 4^44. 5i 29ir 4 ¥4*4 
7im44 44 ¥^^# 4fe 44¥4¥2] ^€4^12] ¥^^# 44^^]^ #^S<^14. S 29 £ 274 ^^^4 ^ 

^*fl4^ ¥J:l- 1:431, ^^m. 
-f^d, 44 *H A>^4<H ^11 ^V4. 44 *H 4-§-^ ^H^^^ U-^g^ ^7H14 ^11^^ 

^^5] ^1 1-^1 s^Ai^Hi^ ^Ai<Hi<HiA-i ^ii-§-^^ ,ivi^<.i<^£^r^. 4^^^, ¥^4 m^^^]^ 

?A,k,d(i)# tfl-S-4fe ^1- rk,d(i)'>ll *^4<H ^fl^i€¥ iL-S-^ 431, ^tfl^7l^Bl-l- 44 ^il -^#4 7> c-fl 

44 ^^€4. 71- i;-ll<^lE| :iiL ^^-^ J£ 292] 4 1^*4(264) '>ll ^^€4. 

'i4tiS«:4(264)fe ^4*44 Tfll^ 1141^* 44 44^ n^s. ^*43i, a 442] Tfll^ 

i^#^^^3:4 ^ J^#^^^5:4(266)<H] *#*4. ^^^^^27] ^ A#^^^3:7](266)-& 442] ^] 

^^^^4x1- 44 4^4 (268) i #^*V4. 

4^4(268)^ 44^ Tfll^ 4^1 ^#^^^2^ 431 1^2:1: e]-<^ 7>^^1 ^^^^{272)'^] *^^4. 

7>^4 ^S^J^(272)^ 311^^^^2] ^] 7 ^ ^] 9^4^]'H14 ^11^4^ 7>^^1 S-jS]* 4fe¥'^J<^l'^S # 

4. 7>^4 ¥<H ^S^-¥-(272)^ 71-^4 ¥<H7> 4^44 442] ^-i^ ^'^^rt^ xk,d(i)# 4'St4*4(270)^ 
*^44. 4'S14«:4(270)fe 442] Tfll^ *^44i^ wk,d(i)xk,d(i)l- 4^^ t4«:«fl4 4 ^4*4 4 
42] Tllli^ 4¥<^ ¥4*421 44¥^¥ 4 ■^444¥(262- 1 -262- n)'Hl 4444. 

¥4*42] 44¥^^¥ 4 ^444¥(262- 1 -262-n)4 *47l(242)fe ?144 ^'^4:^4 wk,d(i)xk,d(i)# ifl* 
4fe ¥4 -^^i *44fe 4i 214 4S4¥# 444yk,d(i)# ^5444. 

444^¥^^¥ 8(246)-^ 4S4¥1- 444yk,d(i) 4 4<^1*H ■'^^7} ^^43i, 44 44 ¥4# 44. 444 
*¥^^¥ 8(246)ir ¥4 44¥^^421 ? B,k,d(i)# 444*iL4-^(234)i ^^44. sil^4¥TiW2 

34)^ 44¥^^421 ^-^^^ii^ f B,k,d(i)# 4ii 1]1- rk,d(i)i *444 ^l]^4-^# ^1]^4-^ iL^T-^ 431, ^4 
44¥(236)oll 4tfl^7)441: ^SLS.^ t:^]44 4^447> '?3<^44. 



- 15 - 



1 a 0467543 



o]s^ 7^0] ^o]^ ^y^:^ ^itfl^ ^^^JL, ^^^^^^^ B(246)i ?1«#JI, 4^ 

^ m^yWS] ns\in : :^}'^^) tij-4#<^5i 

i^^, ^d*^ji5] ^?^iai<^i jL^^^^s] 7}^m] m. ^^^^A 

# ^^J^>^1<^1 ^^l-S-^i-iLS-J^I 7A^^As.^ ^^^i^] ^'Si'-] ^^^<^] 7}^?t ^^J^i-^1# €«t ^ 

^i^^-^^^S] €-^1^151- ^fl^^^^^S] ^Aj^l 7>^i:^l AV-g-^HS ^"ol-^t ^it ^iS- 

-it ^iS-S ^, £ 12, £ 13, 5L 15, £ 16, 5L 18 ?! £ 19£|- ^Ml 4<^1*H -^Jl:^ ^^^J- 
€^*^5i4^d, tr^^H-SilS ^Aj.Aj^^i rf^s)<H £ 3 ~ 5i 104 t^l ^'^^ ^ 

<^l-§-t ^ SJM. 44^i, 5i 11, £ 14, 5i 17, £ 20 ^ £ 214 t^l -g^^V s]fl^t3i^^:^^(21 4)(220)( 
222) (224) (226) ^g^S)fe s^oJ^h ^J^^ ^^^^-^ e]- ^g^t^Jj^HlS <>l-§-t ^ m. 

^ t^-^^ 5]^ ^^^m ^ 2 ^^M^ ^d^^^^. ^^^^13] Tfl 2 ^Al^lHlA]^ - 11 ~ S 214 ^ 

^1 4<^i*H ^s^^Ji'-ii ^fl^^v^a^i, ^11^^^^ ?j ^s^^jj^^i 

-it ^^7} aii^. 

Al-^l 

71 ^^i ^^As\^ 41x^1 £^5l^ 4 Bl-<^1'?^# 3^<^1*H <^l-g- 

*M 4 ^H^-^i^^ ^^^^^ m^^^ ^'-^<^) 

^1-71 ^^^.s.$] ^d4^S# 7i^Ai :^Ajs]i. Aj^i s.^s\^ Pi SI ^i^;5i ^^a-^ 5F<.i^B Ai^^ Af^sflAi 4 

^^^^i^ E}<^l-J# 7^##^ ^1 1 ^s-t^^ ^^14, 

^1-4 ^1 1 4S^^J] ^^1 ^i, 4V| t5l4 ^-S-^j 4<^15B .srJ^^^^'-^^^ffe ^1 1 ^fl^^ 

^?^14, 

^>4 ^1 1 ^s^^J] ^7^1^14 ^d#^ E}^!'^], ^, ^1 1 ^fl^^i^ tMl^l 44 4ii 7l;£4ir 4 4> 

4^ tB^4 445] 4<^15?B <^l-g-4<^i 4 4j^-^J^5] 4<^1"J# 4#4fe 4 2 4i£44 4?^14, 
471 4 2 4S44 4?11'>1I4 ^^#4 4<^l'^Ji 44. 44 4 1 44^^^ 4711 <HI4 42:4 43:<H1 7la4fe iL -^It 
4 4451 ^i6l4 444 4<^1*B1- 4-§-4<H ^fl^^fi*!- ^^4^ ^1 2 ^fl^^^ 4?11# it 4^ 4^^^ 
4^. 

7. 

44 
44 

9 

4 64^1 4<H4, 

44 41442 44^^^ 47^1ir, 44 ^Isl ^iBl4 44^1 44*H •^jl-4. *4«^S^e1 4^ ^ 
5Ji i44^r 44 *H 44^4# ^4^r 44^4 41^. 

44 



- 16- 



1 a 0467543 



^^^14. 

^71 2 ^11^^^ ^n^. ^ 1 ^fl^^^^i S.^^JL, nm^^^s. -^^S^El 7} zi 

-^^^ ^^^^^ 7} n^]^] -^i-^s^j 

^1-71 7} c^l^iEi ^:§:§iL -^31: ^-^^ ^^Ife, -^T-?! 7> z^<^]^ :a:^^Ti -^l-^Hl iq-s 7>^^1 ^^^^f- 7> 

^1-71 7} c^l^lE^ ^^^^ 4]!: ^^^d ^cl-^] 7)- ^^^^^S. -^l-i ^S]£oil rtf^ 7> 

^^1 ^'Hl- 7>^Ai ^5]!- i^si-^ U-'S. 
^^1!- 20. 

^1-71 r+f^^SSl 7^14-^5.1-71^ ^-^15]^ o|5j Bf^l^H ^J^l" <^l-§-*M 4 

^1-7] ^1 1 ^S-g-^Jj^i^i 7j#€ El-olT.joll tthe]- .Al^6l| 7]^^ -^4 ?J 4>7l PlE] ^^5] Bl- 

21. 

^1-71 711 2^^^^Jj^'>l|^i f^^^l'^]^! 44, ^>7l Til 1 xfl^*,-.jH-6llAi .Al^6ll 7l^*^i^ ^l^i ^ ^71S| 

^s^El^ ^4^^ 4<^1*.H <^l-g-4<^i ^H^-^i^^ ^^^^4fe Til 2 ^-"^^^ 4fe ^Al^^^l 
22. 

^121^><^| Sl^-^i, 

^1-71 711 1 7fl^^^j^ir, ^41 5H5ii S.t5\^ Pi 2] 'tsl^ ^<^1*B fl^st-^ 44 *H ^1- 4 ^^4, 

4-4 fl^4 44 *H -^l-^ Tjlisfl^ tge>^ 4^ ^^^>^1. 

23. 

^121^><^| SX'^^l 

44 711 2 7fl^ ^^J^^r, Til 1 ^4^4 ^^M^^] 44 sfliiiii^l- a.^^4Ji, n 214^4 4#s^^1 
7> ^^]^] 444iL -^1-^ ^344^ 4 ^'^]^] 4^ij4iL 41 ^54t^4, 

471 7} i;^i44 4^^^^iL 411- 4 -§-44 t^iS^^l- 7|)4?t ^iL 41:# ^44:ii. 471 4^1^^ 41 ?i ^^i^ 4 
1# <^l-§-4^ Til 24 ^fl^ ^^^1- 4^ 

24. 

^I224i 5144, 

471 4<^1*H 41 471 ^4 43: 'HI S?-^ ^St^^n- ^tijr^j^ ^^^s[. 

^>4 4^51 -fiiV^3^ 44 44^51 4Bi ^^vg^^ 44 *H 41# ^^4^ 44 *H 41 ^^^1- 4 

4i, 

471 ^1 1 ^ 7)1 2 ^11 ^^^^fe, 4-4 ^^4 44*B1- 4-1-^4 ^«J*4 44 ^11^^^^ ^§4^ ^4^1-4. 
25. 

4^1 

26. 



- 17 - 



1 a 0467543 



27. 

^4 

28. 

29. 
30. 

^^^31. 

-§-*H x|| 2^fl^^^ S>4s^<^ ^s^^Jj ?J ^fl^^^# 

32. 

33. 

34. 

35. 

^^f - 36. 

.^Jipj-Afl ^ ^tfl^^^^^ii) 3i<Hj£ ^i:}^ ^s.^^A ■ ^m^^i 

s>4*H ^s^^jj ?j ^fl^^^# m^^s. ^^^^i. 

^^^^ 37. 



1 a 0467543 




- 19- 



1 a 0467543 




- 20- 



1 a 0467543 




- 21 - 



1 a 0467543 




- 22 - 



1 a 0467543 




- 23 - 



1 a 0467543 



w 

t 

• 






1 




— — r; 






-4 
f tt 

1 


i *Jilr p- 


r 


i 

3iJ ^ i 


■ I • 

1 ■3" 


T' 
1 




T 

hi 


- 1 K 
1 fp 

IS M 

i 






Ii 


ft' 


§ 


g 



- 24 - 



1 a 0467543 




- 25 - 



1 a 0467543 




- 26- 




- 27 - 



1 a 0467543 




- 28- 



1 a 0467543 



1 1 




1 




- 29- 



1 a 0467543 



L 

I 



- 30- 



1 a 0467543 




- 31 - 



1 a 0467543 




- 32 - 




- 33 - 



1 a 0467543 




- 34 - 



1 a 0467543 




- 35 - 



1 a 0467543 




- 36- 



1 a 0467543 




- 37 - 




- 38- 



1 a 0467543 




- 39- 



1 a 0467543 




- 40- 



1 a 0467543 




- 41 - 



1 a 0467543 



- 42 - 



1 a 0467543 





- 43 - 



1 a 0467543 



i I 



r 

It 

























■3117(0 





- 45 - 



Illlllllllllllllilliiiiilllllllll 

us 20(M(X171.1.93A1 

(19) United States 

(12) Patent Application Publication (lo) Pub. No.: us 2004/007ii93 Ai 

Atarashi et al. (43) Pub. Date; Apr. 15, 2004 



(54) PATH SEARCH METHOD, CHANNEL 
ESTIMATION METHOD AND 
COMMUNICATION DEVICE 

(76) Inventors: Hlroyukl Atarashi, Yokohama-shi <JP); 

Sadayuki Abeta, Yokosuka-shi (JP); 
Mamoru Sawahashi, Yokohama-sM 
(JP) 

Correspojideuce Address: 

OBLON, SPIVAK, MCCLELLAND, MAIER & 
NEUST4DT, P.C. 
1940 DUKE STREET 
ALEXANDRIA, VA 22314 (US) 

(21) Appl. No.: «9/926,(ie» 

(22) PCT Filed: Dec. 27, 2000 
(86) per No.: PCT/JPOO/09313 

(30) Foreign Application Priority Data 

Dec. 28, 1999 (JP) 11-375797 

Dec, 28, 1999 (JP) 11-375798 



Publication Classification 

(51) Int. a.' H04B 1/707 

(52) UJS. CI 375/144; 375/148 



(57) ABSTRACT 

Acommunication device includes at least one of path search 
means for delecting respective timings of path components 
included a signal received via a multipath propagation path 
usiiig pilot symbols of a known phase included in said 
receiwd signal and chanael estimalion means for estimating 
channel variatioin using the pilot synobols. The path search 
means includes a first path search part for detecting respec- 
tive i-imi'Tigs of path components using pilot symbols and a 
second path search part for detecting respective timings of 
path componenls using information symbols derived from a 
signal demodulated according to the timings detected in the 
first path search part and pilot symbols, The channel esti- 
mation means includes a pilot symbol acquiring part for 
acquiring pilot symbols included in (he received signal and 
a channel estimation part for implementing channel estima- 
tion using the acquired pilot symbols. 
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PATH SEARCH METHOD, CHANNEL 
ESrriMATION MKTHOI) AND COMMON ICA I ION 
DEVICE 

TECHNICAL FIELD 

[0001] The present invention relates to a path search 
method, a channel estimation methal and a commuuicatioa 
device, and partictUady relates to a path search method used 
for KAICE teceptvon, to a cominuaicatioii device using such 
a path search method and to a chaoDo] estimatioD method for 
estimating channd variation and a cotnniunication device 
using such a channel estimation method. 

BACKGROUND ART 

[0002] Recently, CDMA (Code Division Multiple Access) 
system has become oue of the mobile communication sys- 
tems of a greater interest. CDMAsystem is a cotnmiuiicatioti 

technology based on Spread Spectrum technolc^. 
[0003] Generally, in a mobile communication environ- 
ment, siQce a signal IraDsmittcd liom a transmitter reaches 
to a receiver via a plurality of propagation paths, i.e., a 
so-called a multipath propagation path, a received sipial is 
composed of a sum of multipath signals. ITierefore, the 
received signal is composed of signal components having 
various time-of-arrivak, amplitudes and phases. 

[0004] When a communication bciwecn a base s( ation and 
mobile stations is based on CDMA, a so-called RAKE 
combining reception is po.s.«'hlc, in which a signal received 
via a multipath propagation path Ls resolved into path 
components having different delay times and then combined 
after cophajsing, Improved transmission characleristivs of 
the RAKE combining reception rtiay be ach icvcd by improv- 
ing a desired signal-to-power ratio against interference and 
thermal noise , Therefore, one of the most important tech- 
nologies in the CDMA system is a path search method for 
detecting multipath timings with a considerably high accu- 
racy for resolving into path components in a proper manner. 
[0005] An example of a proposied prior art path iiearch 
method may be found in an article "Path-Search Perfor- 
mance of DS-CDMA System in Laboratory and Field 
Experiments (Aoyama, Mizuguchi, Yoshida and Atokawa: 
The Technical Research Report uf the Institute of Electron 
ics, Information and t.'ominunication Engineers. RCS 
97-164, pp. 51-58, November 1999)''. 
[0006] According to this proposed path search method, 
timing detection of a path is implemented by perfortning a 
correlation calculation proctiss, an averaging process of 
correlated vahies, and a p«ali detection proc6.s.s, u,sing pilot 
symbols of a known phase which are periodically inserted in 
a received sip,nal. In rhe correlation cnlcul.ition process, in 
order to derive a .symbol correlation value, a despreading 
process is performed by multiplying the pilot symbols of the 
received signal by a spread code. Further, based on the fact 
that the phase of the pilot symbols is known, the above- 
mentioned symbol correlation valties are summed after 
cophasing, aiid then the values obtained flrom the summation 
after cophasinjj are power-stimmed for a fixed time duration. 

[0007] LIsing a sequence of symbol correlation values 
(instantaneous delay profile) extracted by the above-de- 
scribed processes, a peak detection process is implemented 
for selecting paths available for RAKE combining. First ol' 



all, a path having the maximum level selected as a first path 
from the sequence of symbol correlation values. Then, a.s a 
second path, a path having the maximum level is selected 
from the symbol correlation values having a timing at a 
distance of more than at least r-chips of spread codes 
separate from the timing of the first path. Path selection is 
implemented in a similar manner for a third path and so on. 

[0008] A further path search method of a prior art is, for 
example, proposed in an article, "Experiments on Path 
Search Performance of Coherent RAKE Receiver for 
W-CDMA Mobile Radio (Fukmnoto, Ohkawa, Andoh, 
Sawahashi and Adachi; The Technical Research Report of 
the Instilulc of Electronics, Inlbrmation and Communication 
Engineers, RCS 9K-30, pp. 41-48, May 1998)". 
[0009] According to the proposed path search method, 
pilot symbols within a single slot are summed after cophas- 
ing to derive an instantaneous channel estimation value, and 
then the channel estimatinn values of sucoestave two slots 
arc cophascd, summed and squared, so as to extract an 
instantaneous power delay profile. After extractir^ and 
averaging instantaneous power delay profiles of a plurality 
of slots, upper N paths having greater signal powcjs within 
the averaged power delay profile are regarded as a desired 
signal, and the power obtained by averaging the remaining 
paths excluding the upper N paths is assumed as a noise 
power Pn. 

[0010] A power level of a factor of M of the noise power 
Pn is taken as a threshold vahie for path selection, aiKl paths 
having signal powers exceeding this threshold are selected 
AS paths of RAKE oombining. 

[OOU] However, the above-mentioned path search method 
applies to a circtiit-switchcd system in which, for a com- 
munication between mobile .stalions and a base station, 
signals continuously exist througliout a period from the start 
to the end of tr ansmission . 

[0012] Therefoie, as in. the case of signal transmission 
based on packets, in which the signals do not exist continu- 
ously but are transmitted intermittently, the above-men- 
tioned path search method may give rise lo a problem that 
an averaging process in a fixed period of time cannot be 
implemented and thus resulting a reduced path search accu- 

[IM)I3] Now, for a mobile communication system, a phe- 
nomenon called fading may occur due to a change in the 
relative position lietween a mobile station and a ba.se station. 
Fading is a phenomenon in which an intensity of the 
received electric field temporally changes according to tlic 
state of a medium serving as a passage of an electric wave. 
Dtio to the fadiug phcnoiiieiiou. the signal are received with 
Ihcir amplilucic nnd phase being varic:l Th.:n;IV,r:;, for .m 
absolute coherent detection system in which information 
symbols are demodulated from absolute phase of the 
received signal, it Ls necessary to provide a method of 

I.e., a so-called ebimnel variation, and compensating the 
channel variation. 

[0014] Cunvenlionally, as a channel estimation method for 
implementing absolute coherent detection, a method is pro- 
posed which uses pilot symbols having known phase. 
According to this channel estimation method, the pilot 
symbols having known phase are transmitted by being 
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periodically multiplexed with the transmitted signals, and at 
the roooiving ond, Ihi. i-hannol Vdudtxm of Ihc rcoeivcJ 
signal IS «Sjtimated usina: the pilot signals. Then, based on the 
result of" the estimation, a channel variation of information 
symbolsother than the pilot symbols is estimated, tjeneraliv, 
the channel variation ol infomiation symtiols can be esti- 
mated by temporally interpolating the channel vanatioo 
obtained from the periodically inserted pilot symbols. 

[0015] For example, lu the article "/\n Analysis of Pilot 
Symbol Assisted Modulation for Rayleigh Fading Chan- 
nels" (J. K. Cavers; IEEE Transactions oil Vehicular Tech- 
nology, pp. ri86-r)M, vol. 40, no. 4, November 1991)", a 
oaethod is proposed in which an auiouxil of channel variation 
between pilot symbols is interpolated using a Wiener filter. 

[0016] Also, in the article "Kayleigh Fading Compensa- 
tion for QAM in Land Mobile Ratio Couununications" (S. 
Sampci and T. Sunaga: IEEE Transactions on Vehicular 
Technology, pp. 1370147, vol. 42, no. 2, May 1993)", a 
chaDoel estimation method is proposed in which a low-level 
Gaussian interpolation is used for interpolation. Other meth- 
ods, such as those using linear interpolation, are also pro- 
posed. 

[0017] Also, in order to improve an accuracy of channel 
estimation, a method is proposed in which an absolute 
coherent detection is implemented using only the pilot 
symbols, and the tentative data decision Information sym- 
bols are remodiilated and fed back. After that, the received 
signals are multiplied by the complex conjugate of the 
Ibd-back symbols, and modulation compooenis are removed 
to generate non-data modulated information symbols, and 
these symbols as well as the pUot symbols axe both used for 
impkincDling chanud estimation in a repeated manner. 
[0018] Such a method is, for example, described in "Sym- 
bol-Aided Plus Ded.sion-Directed Recepuon for PSK,TCM 
Modulation on Shadowed Mobile Satellite Fading" (G. T. 
Irvine and P. J. Mcl .ane: IEEE .lournal on Selected Areas in 
Communications, pp. 1289-1299, vol. SAC-lO, December 
1992)". 

[(W19] Also, in order to reduce the data decision error of 
the tentative data decision information symbols, a method is 
known in which the information symbols are performed 
aflcr error cturecLion decoding process. In ihis case, lenla- 
tive data decision is implemented after absolute coherent 
detection using only the pilot symbols and after an error 
correction decoding process, 

[0020] For example, such a method is described in "Per- 
formance of Coherent Detection with Decision Feedback 
Inletpolation and Viteitoi Decoding on DS/CDMA" (Azuma, 
Taguchi and Ohno: I'he Proceedings of the 1994 Autumn 
Conference of the Instiliite of Electronics, Inlbrraation and 
Communication Engineers, B-M(5", 

[0021] However, the above-mentioned channel estimation 
method using pilot symbols is aimed for use in a situation 
where channels are always assigned by a circuit-switched 
system during a communication between a mobile station 
and a base station and signals are continuously transmitted 
and received. 

[0022] However, with a packet wireless access system in 
which information symbols are transmitted/received in a 
format called packets, signals are intermittendy transmitted 



and received during the communication between a mobile 
Atalion and a ba.se station, 'lliat is to say, the pilot symbols 
caimot be periodically multiplexed as in the case of the 
circuit-switched system. 

[0023] Also, with the above-mentioned channel estima- 
tion method which uses both the pilot symbols and the 
information symbols wherefrom the modulation compo- 
iieiils are removed, the tentative data decision information 
synobols ate remodulatcd and are all fed back. However, in 
a mobile communication system, since the reliability of the 
received signal varies due to noise, interference signals, etc.. 
It IS not preferable to remodulate the tentative data decision 
infotination symbols and feedback all of them. 

DISCLOSURE OF THE IN VEN'nON 

[0024] Accordingly, it is a general object of the present 
invention to provide new and useful path search method, 
channel estimation method and communication device in 
which the above-mentioned problems ace eliminated. 

[0025] It is a flrst and more specific object of the present 
invention to provide a path search method which can be used 
for RAKE reoepdoa and can implement high-accuracy path 
search irrespective of the continuity of the transmission 
signal and a communicatioa device using such a path search 
method. 

[0026] It is a second and more specific object of the 
present invention to provide a channel estimation method 
which can implement high-accuracy channel estimation 
irrespective of the continuity of the transmission signal and 
a CDmmunication device using such a chatmel esdmatbn 
method. 

[0027] It is a still another object of the present invention 
to provide a path search method for detecting respective 
timings of path components included a signal received via a 
muUipath piopagation path, the method including the steps 
of: a first path search step for detecting respective timings of 
path components using pilot symbols of a known phase 
included in the signal received via the multipath propagation 
path; and a second path search step for detecting respective 
timings of path components using information symbols 
derived from a signal demodulated according to the timings 
detected in the first path search step and the pilot symbol of 
a known phase. According to the path search method of the 
present invention, since respective timings of the path com- 
ponents are detected by searching a path using pilot symbols 
of a known phase, and timings of each path component are 
detected again using the information symbol derived from a 
signal demodulated according to (he thus-obtained timings 
and pilot symbols of a known phase, the path search 
accuracy can be improved. Thus, the above-mentioned irst 
object of the invention is achieved, 

[0028] In view of an aspect that it is efficient to firstly 
implement path search using pilot symbols of a known phase 
and then implementing path search again using the result of 
the path search and using the pilot symbols and the infor- 
mation symbols, in the path search method describeil above, 
the information symbol* derived from the signal demodu- 
lated according to the timings detected in the first path 
search step may be generated by: desprcading the signal 
received via the multipath propagation path according to the 
timings detected in the first path search step; cophasing and 
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summing the ioforaiatioD symbols despieaded acooiding to 
the KKpective path timingf; in a symbol by symbol manner; 
demodulating the cophased and summed respective infor- 
mation symbols and implementing data decision thereof; 
and remodulatiog the data decision signals. With such a path 
search method, dosprcadiog is implcmcnlcd according to the 
timings detected in the first path search step, the result of the 
desprcading process is ctiphased and summed, and the 
cophased and summed information symbols ate demodu- 
lated. Also, a cophasing aod summing operation may be 
carried out by, for example, RAKE combining. By remodu- 
lating the demodulated signal and feeding back and using it 
in the second path search, respective tiaiing^ of the palb 
componeals may be detected with an increased accuracy. 
[(Kt29] In view of an aspect that the modulated information 
symbols having relatively high reliability are selected and 
used, the information symbols derived from the signal 
demodulated according to the timings detected in the first 
path seardi step are selected and fed back such that infor- 
mnlinn symbols satisfying a pr*-de'r.''mirH-.d (.'ondilion ere 
selected. Accordingly, since modulated information symbols 
having relatively high reliability are selected and used for 
path search, respective timings of the path components may 
be detected tvilh an increased accuracy. 
[U(J30] la view of an aspect that accuracy is improved by 
repeatedly implementing path search, in the path search 
method described above, the second path .search step may be 

repealed until a predetermined condition is salislicd. 
Accordingly, implenicnlitig demodulation again usii^ liie 
path search result of an improved accuracy, the data decision 
restilt accuracy may be improved, 'llieii, by feeding back the 
data decision result of an improved accuracy and repeating 
path search again, the path search accuracy is further 
improved and results in a further improvement of the data 
decision result. 

[0031] In view of an aspect of extending the field of use, 
in the path search method described above, the signal 
received via the mullipath propagation path may be trans- 
mitted in accordance with a multicarrier code division 
multiplex system. 

[0032] If is still another object of the present invention to 
provide a channel estimation method for estimating channel 
variaiion using pilol symbols, the mettuid incluiling: a pilot 
symbol acquiring step for acquiring pilot symbols of a 
known phase included in a received packet; and a channel 
estimation step for implementing channel estimation using 
the acquired pilot symbols. Accordii^j to the channel esli- 
mation method of the present invention, by using the pilot 
symbols of a known phase for channel estimation, a high- 
accuiacy channel estimation is possible irrespective of the 
continuity of the transmission signals. Thus, the above- 
mentioned second object of the invention is achieved. 
[IMI33] In the channel estimation method described above, 
the pilot symbol of a known phase may be time-multiplexed 
on the packet. In such a case, the pilot symbol of a known 
phase may be transmitted by time-muitiplexiog it on the 
packet - 

[0034] In the channel esliinatiou method described above, 
the pilot symbols of a known phase may be code-multi- 
plexed with the packet. Thus, the pilot symbols of a known 
phase may be transmitted by code-multiplexing it with the 



[0033] In the channel estimation method described above, 
the channel eslimalion step implements channel estimation 
by combining the pilot symbols of a known phase and pilot 
symbols included in other packets transmitted from the same 
transmission source. Thus by implementing channel estima- 
tion by combining pilot symbols of a known phase and pilot 
symbols included in other packets transmitted from the same 
transmission source, channel cstimatioa accuracy may be 
improved. 

[0036] It is a further object of the present invention to 
provide a channel estimation method for estimating channel 
variation using pilot symbols, the method including; a pilot 
symbol acquiring step for acquiring pilot symbols of a 
known phase included in a common control channel in a 
muUiplexed manner; and a channel estimation step for 
in^lementing channel estimation using the acquired pilot 
symbols. According to the channel estimation method of the 
present invention, since the pilot symbols of a known phase 
included in a common control channel in a multiplexed 
manner can be used for channel estimation, a high-accuracy 
channel estimation is pos.siblc irrespective of the continuity 
of the transmission signals. Thus, the above-mentioned 
second object of the invention can be achieved. 
[0037] In the channel estimation method describe above, 
the pilot symbols of a known phase may be time-multi- 
plexed with the common control channel. In such a case, the 
pilot symbols of a kttown phase may be transmitted by 
limc-miilliplexing it with the packet. 
[0038] In tlie channel esdmation method describe above, 
the pilot symbols of a known phaise may be code-multi- 
plexed with the common control channel. In such a case, the 
pilot symbol of a known phase may be transmitted by 
ccKle -multiplexing it with the packet. 
[0039] In the channel estimation method describe above, 
the cbannel estimatioo step may implement channel estima- 
tion by combining the pilot symbols of a known phase and 
pilot symbols included in other packets transmitted from the 
same transmission sourc-c. Accordingly, by implementing 
channel estimation by combining the pilot symbols of a 
known pha.se and pilot symliols included in other packets 
transmitted from the same transmission source, channel 
estimation accuracy may be improved. 
[0040] It is a further object of the present invention to 
provide a channel estimation method for estimating charmel 
variation using pilot symbols, the method including; a lirst 
pilot symbol acquiring step for acquiring pilot symbols of a 
known phase included in a packet and in a common control 
charmel in a multiplexed manner, a second pilot symbol 
acquiring step for acquiring pilot symbols of a known phase 
included in the common control channel; and a chamiel 
e^imation step for implementing channel estimation using 
the acquired pilot symbols. According to the channel esti- 
mation method of the present invention, the pilot symbols of 
a known phase included in the received packet and in the 
common control channel in a multiplexed manner may be 
acquired at the receiving side. Therefore, by implementing 
channel estimation using the pUfH symbols of a known pliase 
included in the received packet and in the common control 
channel, channel estimation accuracy may be improved. 
Thus, the above-mentioned second object of the invention 
can be achieved. 

[0041] It is a further object of the present invention to 
provide a channel esdmation method for estimating channel 
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variatioD using pilot symbols, the method induding: a pilot 
symbol acquiring step for acxjuiring pilot symbols of a 
known phase included io a received packet: a tentative 
channel estimation step for implementing tentative channel 
estimation usiria the acquired pilor symbols; a tentative data 
decision information symbol generating step for compen- 
sating lor tlic channel variation in accordance with a result 
of Uie icniativc channel csuoiaiion and generatiog a tentative 
data decision infoimalion symbols from tfae compensated 
information symbols; and a channel esUmalion step for 
generating an information symbols whcrefrom modulation 
components are removed using the tentative data decision 
information symbols and implementing channel csiimation 
usmg the pilot symbols and information symbols. According 
to the canncl estimation method of the present invention, 
tentative channel estimation is implemented iismg pilot 
symbols and then channel estimatitiri is implemented usiiin 
the pilot symbols and intbrmation symbols. TTius, the above- 
mentioned second object of the invention can be achieved. 

[(KM2] In the channel estimation method described above, 
the tentative data decision information symbol generating 
step may include a weighting process for weighting the 

tentative data decision information symbols according to the 
reliabihty, Accordingly, by implementing a weighting pro- 
cess for weighting the tentative data decision information 
sytnbols according to the reliability, the channel estimation 
accuracy can be improved. 

[(KM3] In the channel estimation method described above, 
the tentative data decision information symbol generating 
step may include an error correction process for error 
correction decoding of the tentative data decision informa- 
tion symbols and error correction encoding again. Accnrd- 
inj^ly, by including an error correction process for trior 
correction decoding of the tentative data dedsion informa- 
tion symbols and error correction encoding agam, the cban- 
oel estimation accuracy can be improved. 

[0044] in the channel estmiation method described above, 
the tentative data decision information symbol generating 
step may include a weighting process lor weighting the error 
correciiun coded tentative data decision information sy m- 
bols according to the rehabilily. Accordingly, by weighting 
the enor correction coded tentative data decision informa- 
tion symbols according to the reliability, the channel esti- 
mation accuracy can be ftirther improved. 

[0045] It is a further ob.jcct of the present invcntiou to 
provide a cbaonel estimation method for estimating channel 
variation using pilot symbols, the method including: a 
subcarrier acquiring step for acquiring a plurality of subcar- 
ricrs included in a received packet; a pilot symbol aoquiiing 
step for acquiring a plurality of pilot .symbols of known 
phase included io the plurality of subcarriers, respectively; 
and a channel estimation step for implementing channel 
estimation for each of the subcarners using the plurality of 
pilot symbols. According to the chaiuiel estimation method 
i.)i'lhe present invention, such a melln»d may be applietl to a 
iiuilticarrier iratismissiou system since a plurality oC pilot 
symbols of known phase included in the plurality of sub- 
carriers, respectively are acquired and channel eslimalion 
for each of the subcarners is implemented using the plurality 
of pilot symbols. 



[0046] As has been described above, the pilol symbols of 
a known phase multiplexed with either the packet or on the 
common control channel can be used in the above-described 
path search method. 

[0047J It ift, a further Mbjccl ul' iho pris^'nt invi,;,i)iOii )■» 
provide a communication device including: path search 
means for detecting respective timings of path components 
included in a received signal received via a multipath 
propagation path using pilot symbols of a known phase 
included in the received signal; and charmel estimation 
means for estimating channel variation using the pilot sym- 
bols According to the communicoton device of the present 
invention, the above-mcniioncd first and second objects ot 
the invention can be achieved. 

[0048] The path search means may include; a first path 
search part for detecting respective timings of path compo- 
ncnls using the pilot symbols; and a second path search part 
for detecting respective Timings of path components using an 
information symbols derived from a signal demodulated 
according to the timings detected in the first path search part 
and the pilot symbols. In such a case, respective timings ol 
the path components can be detected with a high-accuracy, 
llius, a commimication device capable of performmg high- 
accuracy KAKJi combing reception can be realized. 

[0049] Ttie channel esliniatiiHi means may include; a pilot 
symbol .'icqniring part for acquiring pilot symbols included 
in the received signal; and a channel estimation part for 
implementing channel cstim.ntion using the acquired pilot 
symbols. In such a case, a communication device capable of 
performing high-acciuracy cliannel estimation can be real- 
ized irrespective of the continuity of the transmission se- 
rials. 

[0050] The channel estimation pan may include: a tenta- 
tive channel estimation part for implementing tentative 
channel eslimatiun using the acquired pilot symbols; a 
tentative data decision information symbol generating part 
for compensadng for the channel variation in accordance 
with a result of the tentative channel estimation and gener- 
atuig a tentative data decision information symbols from the 
rampensaied information symbols; and a channel estimation 
pan fur generating inforiuatioa symbols whcrefrom modu- 
lation components are removed using the lentalive data 
decision information symbols and implementing channel 
estimation using the pilot symbols and information symbols. 

[0051] The pilol symbol acquiring part may include; a 
subcarrier acquiring part for acquiring a plurality of subcar- 
riers included in the received signal; and a pilot symbol 
ac<iuiring step for acquiring a plurality of pilol symbols of 
known phase mcluded in the plurality oC subcarriers, respec- 
tively, and, the channel estimation part may implement 
channel estimation for each of the subcarriers using the 
plurality of pilot symbols, 

[0052] It is a further object of the present invention to 
provide a communication device for implementing path 
search for detecting respective timings ot path components 
included a signal received via a multipath pr(.>pagation path, 
the device including: a first path search part for detecting 
respective timings of path components using pilot symbols 
of a known phase included in the signal received via the 
multipath propagation path; and a sec-ond path search part 
lor delecting respective liming?; of path components using 
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mtormation symbols derived from a signal demodulated 
du-orJing hi tht tiininj;s dclwcl^d m the (irsi path sc'arv.h step 
and the pilot svnibols of a known phase. According to the 
commuTiieatioii device of the present invention, the above - 
mLnlifinul lirsi t b|<,U ot Ihi. invent on tin bi, <Khii.\cd 

[0053] Ii IS a further object of the present invention io 
provide a comttiuaicalion device for implementing channel 
estimation for estimaUng channel variation using pilot sym- 
bols, tbc device including: a pilot symbol acquiring part tor 
acquiring pJot symbols of a known phase mcluded in a 
received packet; and a channel estimation part for impJc- 
mentiDg chaimel estimation usmg the acquired pilot sym- 
bols. According to the communicalion device of the present 
invention, the above-mentiooed second object of the inven- 
tion can be achieved. 

[0054] It LS a further objea ot the pressent invention to 
provide a communication device for implementmg chaimel 
estiinatioa tor estimating channel vanation using pilot sym- 
bols, the device including: a pilot symbol acquiring part for 
acquiring pilot svnibils ut <i known pi ist n^lu ed in .i 
common control channel m a multiplexed manner; and a 
channel estimation part for implcmcntmg channel cstuna- 
tion using llie aoquiivd pilot symbols. Accordmg to the 
comuiunication device of die present mveution, the above- 
mentioned second object of the invenUon can be achieved. 
[OOSS] It IS a further object of the present mvention to 
provide a communication device for implementmg chaimel 
estimation for estmiating channel vanatioo using pilot sym- 
bols, the device mcludmg: a first pilot symbol acquiring part 
for acquinng pilot "symbols ot a known phisc included in a 
packet and in a cnnunon ciinirol channel m a mijltiplcxed 
manner; a second pilot symbol acquiring part tor acquiring 
pilot symbols of a kn<wn phase included in the common 
control channel; and a channel estimation part tor imple- 
menting channel estimation iwmg the acquired pilot sym- 
bols. According lo the coniraunicatiou device ol the present 
mvention, the above-menlioned second object ol the inven- 
tion can be achieved. 

L(W56] 1 is I Uirihtr obiK,l ol the prcst.nl invention lo 
provide a communicalion device for implcmcntmg channel 
estimation for estimating channel vanation using pilot sym- 
bols, the device mcludingr a pilot symbol acquuing part for 
acquinng pilot symbols ot a known phase included in a 
leeeived jjaekel a tentative ch mnel estimation part lor 
implementing tentative channel cstiinalion usint; the 
acquired pilot symbols; a tentative data decision mformation 
symbol generating part tor compensating tor the channel 
varidtiiin mi actuidiiicc \Mtb i rcsuU dI the ten i i\c cbmncl 
eslioiatioQ and generating alenlative dalii decision iiitorma- 
tion symbols trora the compcnsaied latormatioii symlxils; 
and a channel estimation part for generating information 
symbols wheretrom modulation components are removed 
using the tentative data decision intormalion symbols and 
implementing channel estimation using the pilot symbols 
ind intormalion -.jmbciK Aeeordin^ U> Ihc communiedlion 
device ol the present invention, the above-mentioned sca.)nd 
object of the invention can be achieved. 

[0057] It IS a further obiect of the present invention to 
provide a communication device for implementing channel 
eslimation for estimaling chiinnel yanation using pilot svm 
bols. the device including: a subcamer acquiring pan ior 
acquiring a plurality til subcarners included in e received 



packet, a pilot symbol acquiring pa i foi tcquiuni, ^i j.lui J 
itv of pilot symbols ai known phase included m the plui alitv 
of subcarneis. respectively; and a channel estimation part 
tor implementing channel estimation for each of the sub- 
carriers using the plurality otpilot symbols. According to the 
communication device ol tlic present invention, the above- 
mentioned second obiect ot the invention can be achieved. 
[msS] ITac obieets described above may be achieved b\ a 
uininiunic tlion deviee incliulin^ path se iich meins tisr 
perlomiin^ a lirst path seaich step m which iespecti>e 
timmgs of path components are detected ii-sing pilot symbols 
ot a known phase mcluded in a reception signal received via 
a multipalh propagation path; and channel estimation means 
for perfoiming a first diannel estmaation step m which 
channel eiitimation is implemented for estimatmi^ channel 
variation after the firs! path search step, the path search 
means implementing a second path search step m which 
respective timings ot path components are detected using 
mformation symbols derived Irom a signal demodulated 
alter (lie first channel estiniauoii step according to the 
Uminas delected m the first path search step and the pilot 
symbols ot a known phase, and the channel estimation 
means unplementmg a second channel estimation step m 
which channel estimation is implemented for esUmating 
channel vanation using mformation symbols derived from a 
signal demodulated aflcr the first channel estimation step 
according to the tuning?; detected in the second path search 
step and the pilot svinhols ot a known phase, ind thereafter, 
recursively iinplcmcnling path search and chajiiicl estima- 
tion by repeating the processes ol implementing the second 
path search step using the informalKin symbols demodulated 
after the secoiiid channel estimation step and pilot symbols 
and implementmg the .second channel estimation step using 
mformation symbols fed back in accordance with the timmg 
detected in the scuind lath search step and pilot symbols 
According to the communication device of the present 
mveution, llie abQve-nieuUoiicd first and second objects of 
the invendon can be achicvwl. 

[0059] The pilot symbols mav be included in at least one 
ot a packet and a aimmon control channel of the received 
signal and may be multiplexed on at least one ot the packet 
and the common control channel, 

[0060] Ihe obiects described above mav be achieve by a 
communication device including path search and channel 
estimation means for implementing at least one ol path 
scaixrh and channel cstiraalion usnm pilot svmtaoJs oi a 
known pha.<!e or an information svmbol.s; included in at least 
one of a packet and a common control channel nl a received 
signal. Accordmg to the commumcation device of the 
present mvenhon, at least one of the above-mentioned first 
and second objects of the mvention can be achieved. 
[0061] Tbc pilot symbols mav be inchioed in at lea.st one 
ol a packet and a common ccinlml channel ol the received 
signal. Also, the commuaicatioo device may further mclude 
feedback means for feeding back the information symbols, 
and the path search and channel estimation means may 
recursively implement path search and channel estimation 
by repealing proeesses ol mipleinenliiig pilh seafeh using 
information symbols decoded after channel eslimauon and 
pilot symbols and jmplcmeniing channel estimation usmg 
inSdrmalion svmDoJs fed back via the feedback means m 
accordance with a timing delected m the path search and 
pilot symbols. 
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[0062] Furtber objects and advantages of the present 
invention will be elucidated from the explanation described 
below with reference to the following drawings. 

BRIEF DESCRIFnON OF TOE DRAWINGS 

[0063] FIG. 1 is a block diagram showing a general 
configuration of a first embodiment of a communication 
device of the present invention; 

[0064] FIG. 2 is a flowchart for explaining process steps 
carried out by the communication device of the first embodi- 
ment; 

[0065] FIG. 3 is a block diagram showing a configuration 
of a tirst embodiment of a path search part of the commu- 
nicalion device of the first embodiment; 

[0066] FIG. 4 is a block diagram showing a configuration 
of a second embodiment of a path search part of the 
communication device of the first embodiment; 
[0(Ni7] FIG. 5 is a block diagram showing a oonflguration 
of a third embodiment of a path search part of the conmiu- 
nication device of the first embodiment; 

[0068] FTG. 6 is a block diagram sfaowing a configuration 
of a fourth embodiment of a path search pari of the com- 
munication device of the first embodiment; 

[0069] FIG. 7 is a block diagram showing « configuration 
of a fiftb embodiment of a path search port of the commu- 
nication device of Ihe first embodiment; 

[0070] FTG. 8 is a block diagram showing a conflgtiration 
of a sixth embodiment of a path search part of the oommu- 
Dication device of the fiist emboditDQat: 
[0071] FIG. 9 is a block diagram showii^ a configuration 
for deriving the desired signal power versus interference - 
plus-noise power ratio; 

[IMI72] FIG. 10 is a block diagram showing a configura- 
tion of a seventh embodiment of a path search part of the 
communication device of the first embodiment; 

[(W73] FIG. 11 is a block diagram showing a coofigiira- 
tion of a first embodiment of a chat] nc I estimation pari of the 
communication device of the first embodiment; 

[0074] FIG. 12 is a diagram showing a structure of a 

packet wherein a pilot symboi is inserted; 

HmS] FIG. 1.3 is a diagram showing another structure of 
a packet wherein a pilot symbol is ioscned; 

[0076] FIG. 14 is a block diagram showing a configuta- 
tiaa of a second embodiment of a channel estimation part of 
the communication device of the first embodiment; 

[0077] FTG. IS is a diagram showing still another struc- 
ture of packets wherein pilot symbols are inserted; 

[0078] FTG. 16 is a diagram showing >'et another structure 
of packets wherein pilot symbols are inserted; 

[0079] FIG. 17 is a block diagram showing a configura- 
tion of a third embodiment of a channel estimation part of 

the communication device of the first embodiment; 

[0080] FIG. IS is a diagram showing a further structure of 
packets wherein pilot symbols are irLserted; 



[(M)81] FIG. 19 is a diagram showing a fwther structure of 
a packet wherein pilot symbols are inserted; 

[(WS2] tlG, 2(1 is a block diagram showing a configura- 
tion of a fourlh em'iodiirteiit of ;i channel estimation part of 
the communication device of the first embodiment; 
[0083] FTG. 21 is a block diagram showing a configura- 
tion of a fifth embodiment of a channel estimation part of the 
communication device of the first embodiment; 

[0084] FTG. 22 is a block diagram showing a configura- 
tion of a sixth embodiment of a channel estimation part of 
the communication device of the first embodiment; 
[0085] FTG. 23 is a block diagram showing a conflguta- 
lion of a seventh embodiment of a channel estimation pari of 
the coramimicalion device of the first embodiment; 

[0OS6] FIG. 24 is a block diagram showing a configura- 
tion of an eighth embodiment of a channel, estimation part of 
the communication device of the first embodiment; 
[0087] FIG. 25 is a block diagram showing a configura- 
tion of a ninth embodiment of a channel estimation part of 
the communication device of the first embodiment; 

[0088] FIG. 26 is a block diagram showing a configura- 
tion of a tenth embodiment of a channel estimation part of 
the communication device of the first embodiment; 

[0089] FIG, 27 is a block diagram showing a configura- 
tion of a channel efttiraation part inipleineated for each of the 
subcarrier sequence in Ihe tenth embodiment of the channel 

[0090] FIG. 2S is a block diagram showing a configurs- 
tion of an eleventh embodiment of a cha.nnel estimation part 
of the communication device of the first embodiment; and 

[0091] FIG. 29 is a block diagram sliowing a configura- 
tion of a channel estimation part implemented for each of the 
subcarrier sequence in Ihe eleventh embodiment of the 
chaimel estimation part. 

BEST MODE OF CARRYING OUT TOE 
INVENTION 

[0092] In the following, embodiments of a path search 
method, a channel estioialion m&thod and a tonimunicaliou 

device of the present invention will be described with 
reference to the accompanying drawings. 
[0093] FTG. 1 is a block diagram showing a general 
configuration of a first embodiment of a communication 
device of the present invention. A t\>mmunicalion device 1 
generally includes a path search pan A 120, a path search 
part B 130, a spread ct)dc replica generator 116, a delay 
process controller 117, RAKE finger ciradts 110-1 to 110-3, 
a RAKE combiner 140, a coherent detection part 141, a 
remodulatiog part 142, an error correction decoding part 
143-1, an error correction encoding part 143-2 and a switch 
50, which are connected as shown in the figure. Signals are 
received through a multipath propagation path via elements 
such as an antenna, a foequeiicy converter, an analog'digital 
( A/O) converter and a memory, all of which are not .sbown, 
and arc input to the path search part A 120, to the path search 
part B 130 and to the RAKE finger circuits 110-1 to 110-3. 
[0094] The path search part A 120 generaUy includes a 
multiplier 121 whereto the received signals are supplied, a 
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spread code replica generator 122, a delay profile generator 
123 and a path selector 124 which generates an output of the 
path search part A 120. Similarly, Ihe palh search part B 130 
generally includes a multiplier 131 whereto the received 
signals are supplied, a spread code replica generator 132, a 
delay profile generator 133 and a path selector 134 which 
generates an output of the path search part B 130. The 
< liitputs of the path search part A 120 and the path search part 
B 130 are supplied to the RAKE linger circuits 110-1 to 
110-3 via the delay coDtroUer 117. 

[0095] The RAKE liuger circuits UO-l to 110-3 each has 
the same configuration and the RAKE finger circuit 110-1 
generally includes a delay processor 112-1, a multiplier 
114-1, a channel cslimaliog part A 20-1, a channel estimat- 
ing part B 30-1 and a channel variation compensating part 
216-1. Outputs of the RAKE finger circuits 110-1 to 110-3 
axe supplied to the RAKE combiner 140 via the channel 
variation comi^nsating parts 216-1 to 216-3 (only 216-1 is 
shown in the figure) and are combined in the RAKE com- 
biner, and ihcn supplied to the coherent detection part 141. 
The coherent detection part 141 provides a detection output. 
The detection output obtained from the coherent detection 
part 141 is supplied to an error correction decoding part 
143-1 which performs error correction decoding processes 
and outputs an error ooriectcd and dcctxled output signal. 
The output signal from the error correction decoding part 
143-1 is subjected to an error correction and encoding 
process at the error correction encoding part 143-2 and then 
supplied to the switch 50. The detection output from the 
coherent detection part 141 is also supplied to the switch 50. 
The output of the switch 50 is fed back, via ibc romodulatiug 
part 142, lo the delay profile generator 133 oC the palh search 
pan B 130 and to the channel estimating part B 30-1 to 30-3 
(only 30-1 is shown in the figure) of the RAKE finger 
circuits 110-1 to 110-3. The remodulating part 142, the error 
correction encoding part 143-2 and the switch SO form a 
decision feedback processor 60, 

[0096] A& will be described later, the first embodiment of 
the communication device is particularly characterized in 
configurations and operations of the path search part A 120, 
the path search part B 130 and the channel esdmaling parts 
A 20-1 to 20-3 (only 20-1 is shown) and the channel 
estimating parts B 30-1 to 30-3 (only 30-1 is shown) of the 
RAKE finger circuits UO-l to 110-3. 

[0097] In detail, the path search part A 120 and the path 
search part B 130 involve a first path search step and a 
second path search step and the RAKE flnger circuits UO-l 
to 110-3 involve a first channel estimating step and a second 
channel estimating step. 

[0098] In the first path search step, when detecting respec- 
tive timings of path components included in a received 

signal received via llie multipath propagation palh, the 
respective timing of the path components are detected using 
pilot symbols of a known phase which is included in the 
received signal. In the second path search step, respective 
timings of the path components are detected using an 
information symbol derived from a signal demodulated 
according lo the timings detected in the firel path search siep 
and pilot symbols of a known phase. Accordingly, since 
respective timings of the path components are detected by 
searching a palh using pilot symbols of known phase, and 
timings of each path component are detected again using the 



information symbol derived from a signal demodulated 
according to the thus-obtained timings and pilot symbols of 
a known phase, the path search accuracy can be improved. 
[0099] f)n the other hand, the first and second channel 
estimating steps include, when estimating channel variation 
u.sing pilot symbols, respectively, a pilot symbol acquiring 
step for acquiring pilot symbols of a known phase included 
in the received signal and a channel estimating step for 
implementing channel estimation using the acquired pilot 
symbols, hi the secood cfaaiiuel estimating step, chaimel 
estimation is implemented using information symbols 
derived firom the signal demodulated according to the tim- 
ingfs delected in the first channel estimating step and the pilot 
symbols of a known phase. Thus, by using the information 
symbols and the pilot symbols of a known phase tbr channel 
estimation, channel estimation can be implemented al a high 
accuracy irrespective of the continuity of the transmission 
s^oal. 

[0100] It is to be noted that the fcci-back information 
symbols used in path search and channel estimation steps 
need not be different for path search and channel estimation 
steps but can be shared, so as to further improve the path 
seandi accuracy and the chaunel estimation accuracy. 
[0101] That is to say, path search and channel estimation 
steps can be recursively implemented by performing the fust 
path search step for detecting tespecdve timings of path 
components using pilot symbols of a known phase included 
in the received signal received via the multipath propagation 
path, performing the first channel estimating step for esti- 
mating the channel variation after the first path search step, 
performing the second path search step for detecting respec- 
tive timing of palh components using information symbols 
derived from a signal demodulated according to the timings 
detected in the firel path search step and pilot symbols of a 
known phase, performing the second channel estimating 
step for implemiinling channel estimation, in which channel 
variation is estimated using the inforaiaiion symbols derived 
from a signal demodulated via ihe first channel estimating 
step according to the timings detected in the first path search 
step and pilot symbols of a known phase, and thereafter 
repeating the second path search step using information 
syinbols demodulated after the second channel estimation 
step ,ind pilot symbols and the second channel estimation 
.step using information symbols fed back via the decision 
feedback processor 60 according to the timings detected in 
the second path search step. Accordingly, since path search 
and channel estimation arc implcmcnicd in a recursive 
manner, in other words mutually complcmenlarily, Uic path 
search accuracy and the channel estimation accuracy can be 
further improved. 

[0102] FIG. 2 Is a flowchart for explaining process steps 
carried out by the communication device of the first embodi- 
ment. In FIG. 2, al step SI, a received packet signal Ls stored 
in a memory. After storing the received packet signal into the 
memory, path search is implemented using pilot symbols of 
a known phase, at step S2. After path search, a dcsprcading 
process and a channel estimation process are applied to the 
received signal according to receiving timings of the 
selected path, and then RAKE combining is implemented, at 
.step S3. 

[0103] At step S4, the RAKE combined signal is demodu- 
lated by coherent detection and then a tentative data decision 
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of information sym bols is implemenled. Then, at step S5, the 
tenlative data decision information symbols are modulated 
and complex conjugate values thereof are fed back for palh 
search. As step 6, palh search is implemented using both the 
pilot symbols and 1±ie infonmation symbols using the fact 
that the phase of the pDot symbols is known and the phase 
of the information symbols may be knoi^Ti by multiplying 
them by the fed-back complex conjugate values. 

[0104] After path search, at step S7, desfpreading process 
and chaaael estimating pcDcess are applied to the received 
signal at receiving timings of the newly selected path and 
then RAKE combining is implemented. Then, al step S8, the 

RAKE combined signal is demodulated by coherent detec- 
tion. 

[01CI5] At step S9, it is determined whether or not to repeat 
the path search step, and, if the result of determination is 
YES, the method retuins to step S5 and implements tentative 
data decision of the information symbols, modulates the 
tentative data decision information symbols and feedbacks 
the complex conjugate vahies thereof for path search. On the 
olher hand, if the result of determination at step S9 is NO, 
the data decision residt is output at step SIO, and the process 

[0106] As has been described above, path search and 
channel estimation may be implemented in a recursive 
m.anner, in other words mutually coraplementarily, by per- 
forming path search of step S2 and channel e.stimalion of 
step S7 in the order of the first path search step the irmt 
channel estimation stcp-*the second path search step the 
second channel estimation step-»the second path search 
stcp-'thc second channel estimation stcp-^tlic second path 
search step-T-the second channel estimation step-* , . , , so 
that the palh search accuracy and the channel estimation 
aocuiacy may be further improved. 

[0107] As has been described above, the path search 
accuracy can be improved by unplcmenting a tentative data 
decision of the information symbols by implementing palh 
search and cbaimel eslimatioD using the pilot symbols, and 
then, repeating the path search using the tentative data 
decision information symtxils and the pilot synibols. 

[0108] Tlicn, using the path search result of an improved 
accuracy, a despreading process is implemented again, and 
the chaniiel estimation process and the RAKE combining 
process are implemented using the tentative data decision 
information symbols and the pUot symbols, and the RAKE 
combined signal is demodulated by coherent detection, 
thereby, an accuracy of the data decision result can be 
improved. Ako, by feeding back the data decision result of 
an itnpcoved accuracy and by repealing the path search step 
again, the path search accuracy is improved, and as a result, 
the data decision result will be further improved. Accord- 
ingly, by recursively repealing a sequence of processes of 
path search, despreading, and channel estimation, both accu- 
racies can be improved in a muluttfly aJlecling manner. 

[0109] FIG. 3 is a block diagram showing a configuration 
i.)l' a first embodiment of a palh search part ol' the c<.)mrnu- 
nication device of the fitsl embodiment. The first embodi- 
ment of the path search part adopts a firet embodiment of a 
path search method of the present invention and each of the 
second to seventh embodiments of the path search parts 
described later adopts second to seventh embodiments of the 



path search method of the present invention. In FIG. 3, 
elements similar to those shown in VIG. I are indicated with 
corresponding reference numerals, 

[0110] Referring to FIG. 3, the received packet signfil is 
stored in a memory (not shown), and then, via a terminal 
1(11, supplied 10 the RAKE finger circuits llO-l to 110-3, to 
the path search part A 120 and to the path search B 130. It 
is 10 be noted that, in the present embodiment, a circuit 
arrangement with three fiDgers is shown as an example, but 
in geoeral, tbeie may be any natural number of u-RAKE 
finger circuits. 

[0111] The palh search part A 120 implements a despread- 
ing process al the multiplier 121 in such a manner that the 
pilot symbols of the supplied received packet signal are 
multiplied by the spreading code generated at the spread 
signal replica generator 122. ITie despreaded pilot symbols 
are a)pha.sed and summed at the pmfile generator 123, and 
a delay profile is generated. 

[0112] The palh selector 124 is supplied with the delay 
profile from the delay profile generator 123 and selects the 
paths to be RAKE combined. The path .selector 124 supplies 
information of the selected paths to the delay process 
controller 117 via the switch 118. The switch 118 operates 
such diat it k connected to a terminal (b) side when 
perfomiing the steps S2 to S4 of FIG. 2 and connected to the 
terminal (a) side when performing the steps of S5-S9 of 
FIG. 2, 

[0113] The delay process controller 117 controls the tim- 
ings of despreading processes pcrfoitncd in the RAKE finger 
circuits 110-1 to 110-3 based on the timings of the paths 
.selected in the path selccttir 124. In detail, the delay pro- 
ccs-sots 112-1 to 112-3 serve to delay the supplied received 
packet signals liased on instructions given by the delay 
process controller 117, and Ihe despreading processes are 
implemetitod in the multipliers 114-1 to 114-3 by multiply- 
ing the suj^phed received packet signals by the spread code 
generated in the spread signal replica generator 116, 
[0114] The despreaded signals arc RAKE combina.1 al the 
RAKE combiner 140. The'R.AJOZ combined signal is sup- 
plied to the coherent detection part 141 where the signal is 
demodulaled and the tentative data decision of the informa- 
tion symbols is implemented. ITiorcafter, tlic tentative data 
decision information symbols are supplied to the remodu- 
lation part 142 for remodulating the infonnation symbols, 
and the complex conjugate values thereof are fed back to the 
delay profile generator 133 of the path search part B 130. 
[0115] The path search part B 130 despreads the pilot 
symbols and the information symbols of the received packet 
signal. As in the case of the palh search pari A 120, the pilot 
symbols and the Informalioa symbols are despreaded in the 
multiplier 131 such thai the spread code generaled at the 
spread signal replica generator 132 is multiplied thereto. 
[0116] The despreaded symbols include the pilot symbols 
wherefrom the modulation components are removed using 
the fact that the phase is known. On the other hand, the 
despreaded symbols include the information symbols which 
are multiplied by the complex conjugate vahie,s fed back 
from Ihe remodulation pan 142 and from which the modu- 
lation compononis arc removed. The delay profile generator 
133 Cephases and sums the values obtained by removing the 
modulation portions Ijom ihe despreaded symbols so as to 
generate a delay profile. 
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[0117] I'he delay profile from the delay profile generator 
133 is supplied to the path selector 134 where, palhs to be 
RAKE combined are selected. The path seleclor 134 aip- 
plies information related to the selected paths to the delay 
process controller 117 via the switch 118, 
[0118] Based on the timings of the palhs selected in the 
path selector 134, the delay process controller 117 controls 
the timiug of despceading process performed in the RAKE 
finger circuits 110-1 to 110-3. In detail, the delay coDtrollcr 
112-1 to 112-3 serve to delay the supplied rec^eived packet 
signals based on instniclions gr/en by the delay process 
controller 117, and the despreading process is implemented 
in the mullipliexs 114-1 to 114-3 by muUiplyiag the isuppUcd 
received packet signals by the spread code generated in the 
spread signal replica generator 116. 

[0119] The despreaded signals are RAKE combined at the 
RAKE combiner 140. The RAKE combined signal is sup- 
plied to the coherent detection part 141 where the signal is 
demodulated and the tentative data decision of the informa- 
tion symbols is implemented. The detection oulput from the 
coherent detection part 141 is omputted firom the terminal 
102. 

[01.20] A sequence of pToces.ses implemented in the path 
search B 130 using ihc above-mentioned icniaiivc data 
decision result is repeated recursively for n-times (n; natural 
number), I'hus, by recursively repeating the sequence of 
processe.s including path search, despreading and channel 
estimatioa, the path search accuracy and the data decision 
result accuracy can be improved in a mutually ad'ecliug 
manner, 

[0121] It is to be noted that in FIG. 3, the spread signal 
replica generator 122, 132, the delay prtilile generators 123, 
133 and the path selectors 124, 134 arc provided as indi- 
vidual elements, but these may be sh;irm1 

[0122] ETG'. 4 is a block diagram showing a confjguraliun 
of a second embodiment of a path search pwi oi iiie 
communication device of the first embodiment. In FIG. 4. 
elements similar to those shown in FIG. 3 are indicated with 
corre,sponding reference numerals and will not be oxplaiDcd 
in detail. Referring to FIG. 4, the error correction decoding 
part and the error correction encoding part 143 corresponds 
to the error cfirreelitm dectiding pari 143-1 and the error 
correction encoding part 143-2 sliov>fn in FIG. 1, 

[0123] The configuration of FIC;. 4 is characterized in 
that, particularly, v/hen error correction codes are included 
in the information symbols, an error correction decoding is 
implemented on the information symbols obtained by ten- 
tative data decision, and then an error correction encoding 
and pemodulation are implemented again, and then fed back 
to the patft search part. 

[0124] After tentative data decision of the information 
symbols by the coherent detection part 141, the tentative 
data decision information symbols are supplied to the error 
correction decoding part and error correction encoding part 
143, and then error coTrection decoding is implemented. The 
information symbols which have experienced error correc- 
tion decoding is error correction coded again and is supplied 
to the remodulating part 142. 

[0125] The remodulaiing par! 132 remodulaies the sup- 
plied information symbok and feeds back the complex 



conjugate values thereof to the delay profile generator 133 of 
the path search part B 130. Other processes are similar to 
those of the first embodiment of the path search part, and 
thus will not be explained in detail. 

[0126] As has been describe above, with the error correc- 
tion decodii^ part and error correction encoding part, when 
an error correction code is included in the information 
symbols, this error correction code can be effectively used 
for improving a path search accuracy and a data decision 
result accuracy. 

[0127] Referring now to FIGS. 5 to 7, a path search part 
will be describetl for a case where a multicarrier lran.smis- 
sion system is adopted. 

[0128] FIG. 5 is a block diagram showing a configuration 
of a third cmb(xiimcnt of a path search part of the commu- 
nication device of the first embodimeul. In FIG. 5, elements 
similar lo those shown in FIG. 4 are indicated with corre- 
spondii^ reference numerals and will not be explained in 
detail. It is lo be noted that the conflguration of FIG. 5 is 
adapted to a path search method according to a nmlticarrier 
CDMA system having m-subcarrier>s. With this multicarrier 
CDMA system., since signals for a plurality of mobile 
.stations are multiplexed by CDMA for each subcarrier, it is 
necessary lo implement path search for each subcarrier 

[0129] Referring lo FIG. 5, the received packet signal is 
stored in a memory (not shown), and then supplied to a 
multicarrier demodulaior 210 via the lermiiial 101. The 
multicarrier dernodulator 210 resolves the supplied received 
packet signals into components of eacb subcaxris^r, and 
supplies to the circuits 200-1 to 220-M for each subcarrier 
component. It is to be noted that the multicarrier demodu- 
lator 210 may be realized using elements such as a discrete 
Fourier transformation device (DFT), fast Fourier transfor- 
rriiilinn tlcvice (PFT) and tillers. 

[O130] Tlic RAKE linger circuits 110-1 to 110-3, the path 

.scareli part A 120 and the path search part B 130 included in 
the cireuil 200-1 are supplied with signals of predetermined 
.■^ulicarricrs from the multicarrier demodulatcsr 210. In the 
present embodiment, a circuit arrangement with three fin- 
gers is shown as an example, but in general, there may be 
any natural number of RAKE finger circuits. 

[0131] The path search part A 120 implements a despread- 
ing process at the muhiplier 121 in such a maimer thai the 
pilot symbols of the supplied received packet signal are 
multiplied by the spreading code generated at the spread 
signal replica generator 122. The despreaded pilot symbols 
are supplied to the profile generator 123. Similarly, the 
despreaded pilot symbols are supplied firom circuits 200-1 to 
200-m to the profile generator 123. 

[0132] The delay profile generator 123 cophases and sums 
the despreaded pilot symbols at each circuit 200-1 lo 200-/M 
for each subcarrier, and then sums the cophased and summed 
result for each sutearrier by power-summation, ,so as to 
generate a delay profile. The path selector 124 is supplied 
with the delay profile from the delay profile generator 123 
and selects patte to be RAKE combined. The iM.th selector 
124 supplies information of the selected paths to a repro- 
ducing part 214 via the switch 118. 

[0133] The reproducing part 214 reproduces the supplied 
path information and supplies them to the delay procsess 
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controllers 117 of the circuits 200-1 to 200-ff», respectively. 
It ii» to he noted that ibe switch 118 is connected to a lenninil 
(b) side when perfortnxDg tbe steps S2 to S4 of FIG. 2 and 
connected to the termitial (a) side when performing the steps 
of S5-S9 of FIG. 2, 

[0134] TTic delay process conlrollcr 117 controls the tim- 
ings of despreading process performed in the RAKE linger 
circuits 110-1 to 110-3 based on the timings of the paths 
selected in the path selector 124. In detail, the delay pro- 
cessors 1L2-1 to 112-3 serve to delay the supplied signal 
based on instructions given by the delay process controller 
117, and the despreading process is impleniented in the 
multipliers 114-1 to 114-3 by multiplying the supplied 
received packet signals by tbe spread cod© generated in the 
spread signal replica generator 116. 

[0135] The signals vibich have been RAKE combined in 
the RAKE combiners 140 included id the citsouits 200-1 to 
200-flt are supplied to a parallel -to-serial converter 212, and 
after being converted into a single sequence, supplied to the 
coherent detection part 141. The RAKE combined signal is 
supplied to the coherent detection part 141 where the signal 
is demodulated and tentative data decision of the informa- 
tion symbols is implemented. 

[0136] After implementing tentative data decision of the 
information symbols by the coherent detection pan 141, the 
tentative data decision information symbols are supplied to 
the error correction decoder and error correction encoder 
143 where error correction decoding is implemented. Then, 
the error correction decoded information symbols are error 
correction coded again, iind then supplied to the remodulal- 
ing part 142. Then, the remodiilating pait 142 remodul^tes 
the supplied information symbols and feeds back the com- 
plex conjugate values thereof to the delay profile generator 
133 of the path search part B 130. 

[0137] It is to be noted that when error correction codes 
are not included in the information symbols, as in the first 
embodiment of the path search part, the tentative data 
decision information syrabuLs may Ijc remodulaled and the 
complex conjugate values thereof may be fed back to tlic 
delay profile generator 133 of the path search part B 130. 

[0138] The path search part B 130 implements a despread- 
ing process of pilot symbols and information symbols of a 
signal supplied for each subcarriet. As in tbe case of the path 
search part A 120, the despreading process is implemented 
by multiplying ths pilot symbols ai»d the information sym- 
bols of the supplied signal by a spread code generated at the 
spread signal replica generator 132. 

[0139] 'Ilie despreaded symbols include the pQot symbols 
wbcreftrom tbe modulation compoaenls arc ix^nioved using 
the fact that the phase is known. On the other hand, the 
despreaded symbols inchide the information symbols which 
are multiplied by the complex conjugate values fed back 
from the remodiUation part 142 and from which the modu- 
lation components are removed. The delay profile generator 
133 Cephases and sums the values obtained by removing tlic 
modulation portioas from the despreaded symbols for each 
subcarrier and then sums the ccpha-sed and summed results 
for each subcarrier by power-summation so as to generate a 
delay profile. 

[Ol-M)] The path selector 134 is suppUed with the delay 
profile from the delay profile generator 133 and selects paths 



to be RAKE combined. ITie path selector 134 supplies 
information ot the '-i.leLiw.J paili>. ti a tLjuoJuciiig part 214 
via the svialch 118, The reproducji^ part 214 reproduces the 
.supplied path mtormation and supplies them to the delay 
process ofindollcs 117 ni the li'uhIs 2(N>-1 to HHi-tn, 
respcchvcly. 

[0141] The delav proee'i.v toiitiolki 117 controls ilis, iini- 
iogs of despreading process performed m the RAKb linger 
circuits llO-l U) riO-3 bdM.d on the litnmgs oj llii, palhs 
selected in the path selector 134. In detail, the delav pro- 
ce!vSor.s 112-1 to 112-3 serve to delav the supplied signal 
based on mstruclions given by (he delay process controller 
117, and the despreading process is implemented in the 
multJi)lien, 114-1 to 114-3 by multiplymg tlie supplied 
signals by tbe spread code generated m the spread signal 
replica generator 116. The despreaded signals are RAKE 
combined at the RAkt, combiner 140. 
[0142] llie signals which have been RA.k.t combined m 
the RAKE combiners 140 included m the circuils 2W0-1 to 
200-/n are supplied to a parallel-lo-senal convener 212. and 
after being converted uilo a single seijiience, suppked to the 
coherent actcction part 141. llic RAKE coinbincd signal is 
supplied to the coherent detection part 141 where the signal 
is demodulated and then the tentative data decision of the 
information symbols is implemented. 
[0143] A process sequence described above performed in 
the path search part B 130 using the tentative data decision 
result is recursively repealed for n-cycles (n: natural num- 
ber). Thus by recursively repeating a process sequence 
including path search, despreading and channel estimation, 
a path search accuracy and an accuracy of data decision can 
be improved in a mutually affecting manner in a mullicarrier 
CDMA system. 

[0144] FIG. 6 is a block diagram showing a configuration 
of a fourth embodiment of a path search part of the com- 
munication device of the first embodiment. In FIG. 6, 
elements similar to those shown in FIG, 5 are indicated with 
correi^ondiug i^eference numerals and will not be explained 
in detail. ITic configuration of FIG. 6 is characterized in that 
the path search pari H 130 implements de.spreading pro- 
ces.ses of pilot symbols and infomiation symbols for each 
.siibcarrier, and implements delay profile generation and path 
.selection . 

[0145] The path selector 124 supplies information of the 
selected paths to a reproducing part 214. 'llhe reproducing 
part 214 reproduces the supplied path information and 
supplies them to die switches 118 of the circuils 200-1 to 
2Q0-m, respectively. It is to be noted that the switches 118 
are connected to a terminal (b) side when performing the 
steps S2 to S4 of FIG. 2 and connected to the tenminal (a) 
side when performing the steps of S5-S9 of FIG. 2. 
[0146] In the present embodiment, a process similar to a 
process perlbrnied in the ftiurth embodiment of the path 
search part is implemented and the information symbols 
error correction coded again are supplied to the remodtilat- 
iug pari 142. The remodulating part 142 remodulates the 
supplied information symbols and supplies complex conju- 
gate values thereof to a serial -to-parallel converter 216. The 
scrial-to-parallel converter 216 converts ihe supplied com- 
plex conjugate values to a plurality of sequences, and dien 
feeds back the converted complex conjugate values to the 
delay profile generator 133 of the circuits 200-1 to 200-m, 
respectively. 
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[0147] Ilie path search part B 130 despreads the pilot 
symbols and the information symbols of the supplied signal 
for each subcanier. As in the case of the path search pari A 
120, the despreading processes are implemented in the 
mu tinlic -s 131 included in the circuits 200-1 to 200-m, 
respeclively, such thai the pilot symbols and the infofmatJon 
symbols of the supplied signal are multiplied by the spread 
code generated at the spread signal replica generator 132. 
[1)144$] 'I1ic dcspreadcd symbols include the pilot symbols 
wherefiom the modulatioD components ans removed using 
the fact that the phase is known. On the other hand, the 
despreaded symbols include the information symbols which 
are multiplied by the complex conjugate values fed back 
from the lemodulation part 142 and from which the modu- 
lation components are removed. 'ITie delay profile generator 
133 cophases and sums the values obtained by removing the 
modulation portions from the despreaded symbols so as to 
generate a delay profile. 

[0149] The path selectors 134 included in the circuits 
2(M)-1 to 2Wi-m, respectively, are supplied with the delay 
profile fix)m the delay profile generator 133 and select paths 
to be I^IAKE combiaed. 'ITie path selectors 134 supply 
information of the selected paths to the delay process 
controllers 177 via liie switdies 118. 

[0150] Accordingly, since path information for each sub- 
carrier are individually supplied to the delay process con- 
trollers 177, the timii^s of the despreading processes per- 
formed in the RAKE finger circuits 110-1 to 110-3 can be 
controlled for each subcarrier. 

[0151] A process setiuenoe described above performed in 
the path search part B 130 using the tenlalive data decision 
result is recursively repeated for n-cyclcs (n: natural num- 
ber). ITiu.'S by rcoireively cepeaticg a process sequence 
including path search, despreading and channel estimation, 
a path search accuracy and an accuracy of data decision can 
be improved in a mutually affecting manner in a multicarrier 
CDMA system. 

[0152] flG. 7 ts a block diagram showioci a conht^uration 
of a fifth embodiment of a paili se irth p u:i tlie lkiih 
nication device ot the first embochment. In hlG. 7, elements 
sitmlai U> thoM. shown in TIC, 6 ar> indiciu d hiiIi airrt- 
i5ponding reference numerals and will not, be explained m 
detail. Ihc conligiiration ot FIG, 7 is characterized m that 
the path search pan A 120 and the path search pait B 130 
miplemcnt despreading processes of pilot symbols and 
informations symbol tor each subcarrier. 

[0153] When the despreaded pilot symbols are supphed, 
the prolile generators 123 iDcludcd in the circuits 200-1 to 
200-m. respcclivclv. implemcnl cophasing and surarajiig of 
the despreaded pilot symbols tor each subcarrier, so as to 
generate a delay prohle. 'Ilie path selectors 124 included m 
tJie circuits 200-1 to 2«0-m, respeclivelv, are suiiplied witli 
the delay prohles trom the delay prohle generator 123 and 
sclcLlspilKl-.liL RAKI LfiiilmiL- I li^^p ilh sLle<.toi 124 
supplies inlormalion ol the selettid paths to thi, dtliv 
process controllers 117 via the switch 118. 

[0154] AcciiidiMglv, sHice the path infurmaljoii for each 
subcarrier arc individually supphed to the delay controllers 
117, the timings ol the despreading processes perfoimed in 
the RjVKE finger circuits 110-1 to 110-3 can be controlled 
tor each suhcarner. 



[013S] A process sequence described above performed in 
the path search part B 13(1 using the tentative data decision 
result is recursively repeated for Q-cycles (n; natural num- 
ber). Thus by recursively repeating a process sequence 
including path search, despreading and channel estimation, 
a path search accuracy and an accuracy of data decision can 
be improved in a mutually afiEiictiiig manner in a multicarrier 
CDMA system. 

[0156] FIG. 8 is a block diagram showing a configuration 
of a sixth embodiment of a patli search part of the cwmmu- 
nication device of the first embodiment. It is to be noted that, 
in FIG. 8, the path search part 120. the structures of the path 
search pan B 130 and a RAKE fingers and RAKE combiner 
220 are illustrated in a simplified maimer, these may be 
realized as, for example, the amfiguration shown in FKt. 4. 
The RAKE fingers and RAKE combiner 220 corresponds to 
the RAKE finger circuits llO-l to 110-3 and the RAKE 
combiner 140. Also, in FIG. H, elements similar to thiise 
shown in FIG. 3 arc indicated with corresponding reference 
numerals and will not be explained in detail. 

[0157] The remodulaling part 142 remodulates the sup- 
plied information symbols and supplies complex conjugate 
values thereof to a decision feedback synilx)! sckctiog part 
222. The dc<rision feedback symbol selecting part 222 
selects k symbols (k^Nd, k; natural number) out of the 
supplied Nd symbols (Nd: natural number), and feeds back 
cotnpkx conjugate values thereof to the path search part B 
130. 

[0158] Accordingly, the decision feedback symbol select- 
ing part 222 may select and teed back any suiccessive k parts, 
may select and feed back any discrete k or may select and 
feed back all (k-Nd) of the Nd remodulated information 

.symbols. 

[0159] Also, when selecting k symbob, the symbols may 
he ranked in accordance with the .reliability of the received 
symbols and may select and feed back in a descending order 
ot the rchability. or may feed back alter weightmg the 
syinhols in accordance with the reliabihty. For example, 
reception power of the received symbols may be used as the 
reliabihty of the received symbols. 

[01 60] ./\s one embodiment, the reception power of the 
received symbols may be derived by multiplying the RAKE 
combined received symbols by the complex conjugate val- 
ues of the tentative data deasion result obtained Irom a 
demodulation process and squaring the value obtained by 
the multiphcaticia. 

[0161] As another embodiment, the reliability ot tlic 
received symbols may be obtained using a desired signal 
power vcisus mtcrtcrcncc-plus-noisc power ratio of the 
ntt \(d symbols Om. configi rali'm lor rt ,i /ing ihis 
embodiment is a configuration shown m FIG. 9. FIG. 9 is 
a block diagram showii^ a configuratjon for deriving the 
desired signal power versus mterfcrence-plus-noisc powr 

[0162] llie desired signal power can be approximated by 
muJliplviiig the RAKE umibiiied rcLeived synihol hv the 
complex conjugate values of the tentative data decision 
result ot the tentative data decision part 230 and squaring the 
value obtained bv the multiphcalion using a square mulh- 
pher 232. Also, the interlerence-plus-noise power may be 
appmximaled al each RAKE imger circuits u.sing a square 
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multiplier 240 by squaring Ihe RAKJE combined pilot sym- 
bols in the square multiplier 234 and squaring the siitn of an 
average value obtaiaed by averaging the result of the square 
multiplier 234 in an averaging part 236 and a squared value 
of a channel variation estimate value, 
[0163] VIG. 10 is a block diagram showing a configura- 
tion of a seventh embodiment of a path search part of the 
communicatian device of the first embodiment. In FIG. 10, 
elemeDts similar to those shown in FIG. 8 aie indicated with 
corresponding reference nunierals and ^ill not be explained 
in. detail. 

[0164] Hie configuratioa of FIG. 10 is characterized in 
thai the error conrectioo decoding part and the error correc- 
tion encoding part 143 is provided between the coherent 
detection ])ari 141 and the rertiuduluting pan 142. Tliat is to 
say, accxirding to the c-onliguralion of FIG. 1(1, when ihc 
infonTialiiui symbols include ernir cujreclion codes, liie 
information symbols obtamed by tentative data decision arc 
error correction decoded, error correction coded again, 
remodulaled, and fed back. It is to be noted that, m FIG. 10, 
the structure of each part is illustrated in a sjiuphbed 
manner, but these may fx: rcali'/^d as, for example, the 
cxtnfiguralion shown m FIG. 4, 

[0165] ITie reliability of the received symbols may be 
obtained from the above-described reception power of the 
information symbols and the desired signal power versus 
interference ^lus-noise power ratio or may be based on the 
likelihood ratio of the received signal used fbr error correc- 
tion decoding. For example, when a convolution code is 
used as the error correction code, a value of a path metric 
calculated in a proceckirc of Viterbi decoding may be used 
as the reliabihty of the received signal, 
[0166] As has been described above, with the present 
embodiment, since the timings of respective path compo- 
nents ate detected by implementing path search of pilot 
symbols of a known phase, and the timings of respective 
path components arc detected again using information sym- 
bols derived form the decoded signal according to thus- 
obta.ined timings and the pilot symbols, a path search 
accuracy can be improved. 

[0167] Also, when demodulation is implemented again 
using the path search result of an improved accuracy, a data 
decision result accuracy can be improved. Further, when 
path search is repeated again by feeding back the data 
decision result of an improved accuracy, a path search 
accuracy is further improved and as a result the data decision 
re.sult can be further improved. 

[016S] FIG. 11 is a block diagram showing a conQgura- 
tlon of a first embodiment of a channel estimation part of the 
coniniiinicatlon device of the first embodunent. The first 
embodiment of the channel estimation part aiiopts a first 
embodiment of a channel estimation method of the present 
invention and each of the second to eleventh embodiments 
of the channel estimation parts described later adopts second 
to eleventh embodiments of the channel estimation method 
of the present invention. 

[0169] With the con figuration shown in FU;. 11, when a 
comraxuiication is made between a base station and a mobile 
station using a packet wireless access system, channel 
variation experienced by a received packet signal is esti- 
mated, the channel variation is compensated and then 
detected. 



[0170] In FIG. 11, the received packet signal is supplied 
to a delay part 212 or lo a channel estimating pan 214 via 
a switch 210. The channel variation estimating part 214 
corresponds to the channel estimating parts A 20-1 lo 20-3 
and channel estimating parts 30-1 lo 30-3 shown in FIG. 1. 
The switch 210 is switched between the terminal (a) side or 
to the terminal (b) side so as to separate a pilot symbol r^(i) 
and an infonnatioo symbol tjt) of liie received packet 
signal. Note that the letter i of the pUoI symbol t^{i) is a 
natural number, and may vary up to the number of symbols 
of a pilot symbol, N^. Also, the letter i of the information 
symbol ijj) is a natural number, and may vary up to the 
number of symbols of an information symbol, N,. 

[0171] The channel variation cslxmalmg part 214 imple- 
ments channel estimation usins; the supplied pilot svmbol 
r, (i) md siipplKs Lompkx LOnpij^dK valiRs :j(ii nl the 
(.hinrtl isiimiii n \alue to tbc ebinncl variatuin compcn- 
satioii part 216. Note that the letter .i ot the complex 
coniugale values c.ci(i) a natural number, and mav vary up 
to the number ol svmbols of a pilot svmbol, N^. On the other 
hand, Itie delay Jiarl 212 delays the suppked information 
svmbol rji) and supplies an information svmbol tj^i) to the 
channel variation compeusauon part 216. 

[0172] The channel variation compensation part 216 com- 
pensates for the channel variation by multiplying the corre- 
sponding position of the supplied information symbol rj(i) 
by the complex conjugate values ^^(i) and supplies the 
compensated information symbol fjlji) to a coliereni detec- 
tion part 218. The coherent detection part 21* corresponds 
to the coherent detection part 141 shown ia FIG, 1, The 
coherent detection part 218 implements absolute coherent 
detection of the information symbol r'/i) and outputs the 
data decision result. 

[0173] FIG. 12 is a diagram showir^ a sti-uctxirc of a 
packet wherein pilot symbols are inserted. In FIG. 12, a 
packet includes a time multiplexed pilot symbols inserted 
therein. ITie pilot symbols may be inserted at any position, 
may be arranged in a temporally continuous manner, and 
may be arranged in a discrete manner. Also, any number of 
iiBertions of pilot symbols may be implemented. 

[0174] WhcQ Ihc packet shown iu FIG. 12 is received, 
according to tfie configuration shown in FIG. II, the 
received packet signal is temporally separated into the pilot 
symbols rp(i) and the information symbols x^(i) by switching 
the switch 210. The channel variation estimating part 214 
estimates an amount of chamiel variation using Ihe pilot 
symbols rji). The channel variation compen.sating part 216 
compensales for the channel variation in accordance with 
the amount of channel variation. Accordingly, the coherent 
detection part 218 implements absolute coherent detection 
of the channel variation compensated information symbols 
r'd(i) and outputs the data decision result. 

[0175] FIG. 13 Ls a diagram showing another stracture of 
a packet wherein pilot symbols arc inserted. In FIG. 13, a 
packet includes code multiplexed pilot symbols inserted 
therein. The pilot symbols may be arranged in a temporally 
continuous manner and may be arrat^ed in a discrete 
maimer. Also, any number of insertions of pilot symbols 
may be implemented. 

[0176] When ihe packet shown in FIG. 13 is received, 
according to the conjuration shown in FIG. 11, the code- 
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multiplexed pilot symbols are separated into the pilot sym- 
bols T^(i) and the inrormation symbols tj^i) by a despreading 
process. The chaonel variation estimating part 214 estimales 
an amouTit of cbannel variation using the pilot symbols t^(i). 
The channel variation compensating part 216 compensates 
for the chamiel variation in accordance with the amoimt of 
chaDoel variation. Accordingly, the coherent detection part 
218 implements absolute coherent detection of the channel 
variation compensated informatfon symbols r',^(i) and out- 
puts the data decision result. 

[0177] FIG. 14 is a block diagram showing a configura- 
tion of a second embodiment of a channel estimation part, of 
the communication device of the first embodiment. 
[0178] With the configuration shown in FIG. 14, when a 
communication is made between a base station and a mobile 
station using a packet wireless access system, channel 
varitLlion experienced by i received packet signal is esti- 
mated, the channel variation is compensated and then 
detected. Il is to be noted that the received packet in a packet 
in which time- or code-multiplexed pilot symbol is inserted 
in k-packets (k; nattiral number) transmitted from the same 
transmitter, 

[0179] In FIG. 14, the received packet signal is .supplied 
to the delay part 212 or to a channel estimating part 220 via 
the switch 210. The chaimel variation estimating part 220 
corresponds to Ihc channel estimating parLs A 20-1 to 20-3 
and channel estimating parts 30-1 to 30-3 shown in FIG. 1. 
TTie switch 210 is switched between the terminal (a) side or 
to the terminals (bl to bn) side so as to separate pilot 
symbols rp(i), r^ j(i), c-^ y^ fi) and information symbols tJJ) 
of the received packet signal. Note lha L Ihe letter i of the pilot 
symbols rp(i), rp_i(i), r^ is a natural number, and may 
vary up to the number'of symbols of a pilot symbol, Np. 
Also, the letter i of the informatba symbol r^i) is a natural 
number, and may vary up to the number of symbols of an 
information symbol, N^. 

[01t(0] The channel variation estimating part 214 imple- 
ments channel estimalion using the supplied pilot symbols 
rp(i), T„j(i), rp],.j(i) and supplies complex conjugate values 
of the channel estimation vahic to the channel variation 
compensation part 216. Note thai the letter i of ihc complex 
conji^atc values is a natural number, and may vary up 
to the niimlier ofsymtiols ol'a pilol symbol, N^. f )n Ihc other 
hand, the delay part 212 cfclays the supplied information 
symbol rj(i) and supplies the information .symbol rj(i) lr> the 
channel variation compertsalion part 216. 
[0181] Tlie channel variation compensation part 216 com- 
pensates for the channel variation by multiplying the corre- 
sponding po.'silion of the supplied information symbol r.](i) 
by the complex conjugate values g^jQ and supplies the 
compcusaied information symbols r'<j(i) to the coherent 
detection pari 218. The coherent detection part 218 imple- 
mente absolute coherent detection of the iriformation sym- 
bols r'a(i) and outputs the data decision result. 
[0182] FIGS. 15 and 16 are diagrams showing other 
structures of the present embodiment of a packet wherein 
pilol symbols are inserted. In FIGS. 15 and 16, time- or 
code -multiplexed pflol symbols are inserted in k-packels (k; 
natural number) transmitted from the same transmitter. In 
this case, pilot symbols included in each packet are extracted 
and the extracted pilot symbols are combined so as to 
implement channel estimation. 



[0183] FIG. 13 shows a structure similar to the packet of 
¥Kt, 12 in which the pilot symbols are time -multiplexed. 
Also, FIG. 16 shows a structure similar to the packet of 
FIG. 13 in which the pilot symbols are code-multiplexed. 
[0184] When the packets shown in ETG. 15 are received, 
according io the configuration .shown in FIG. 14, the packets 
are temporally separated into the pilot symbols rp(i), rp j(i), 
tp i..,(i) and the information symbols by switching the 
switch 211), The channel variation estimating part 220 esti- 
mates an amount of channel variation using Ihe pilol sym- 
bols rp(i), rp ,(i), Tp ^.,(1). The channel variation compensat- 
ing part 216 compensates for the channel variation ui 
accordance with the amount of channel variation. Accord- 
ingly, the coherent detection part 218 implements absolute 
coherent detection of the channel variation compensated 
information symbols 1*^1(1) and outputs the data decision 
result. 

[01S5] When the packet shown in FIG. 16 is received, the 
code -multiplexed piilot symbols are separated into the pilot 
symbols rp(i), r,, ,(1), r,, i,.|(i) and the information symbols 
fti© by a despreading piocess. The channel variation esti- 
mating part 210 estimates an amount of channel variation 
using tlic pilol symbols rp(i), r j(i), rp]j_i(i), Hic channel 
variation compensating part 216 compensates for the chan- 
nel variation in accordance with the amount of channel 
variation. Accordingly, the coherent detection part 218 
iniplements absolute coherent detectioa of Ifae channel varia- 
tion compensated information symbols /^{i) and outputs the 
data decision result. 

[0186] FIG. 17 is a block diagram showing a ooniiguta- 
tion of a third embodiment of a channel estimation part of 
the communicarton device of the first embodiment. 
[0187] With the configuration shown in FIG. 17, when a 
communication is mack; between a base station and a mobile 
-Station using a packet wireless access system, channel 
variation experienced by a received packet signal is esti- 
mated using pilot symbols applied in the common control 
chaimel, the channel variation is compensated and then 
detected. 

[0188] A mobile communication system is generally pro- 
vided with a common control channel for announcing vari- 
ous control sign,ils from a b.isc station to mobile stations. 
Therefore, packets with pilot symbols multiplexed therewith 
may be transmitted from the base slalion to the mobile 
stations via the common control channel. 

[0189] In FIG. 17. the received packet signal transmitted 
from a base station to a mobile station is separated into pilot 
symbols 0^,(1) and inforraalion symbols cji} multiplexed in 
ihc coQimoa control channel at the mobile station, and 
.supplied to the channel variation compensating part 216 or 
the channel variation estimating part 222. The channel 
varialion estimating part 222 corresponds to the channel 
climating parts A 20-1 to 20-3 and the channel estimating 
parts B 30-1 to 30-3 shtjwn in FIG. 1. Note that the letter i 
of a pilot symbol Cp(i) is a natural number, and may vary up 
to the number of symbols of a pilot symbol, Np^. Also, the 
letter i of an information symbol tjj) is a natural nmnber, 
and may vary tip to the number of sy tnbols of an information 
symbol, N^. 

[0190] The channel variation estimating pan 222 imple- 
ments channel estimation using the supplied pilot symbols 
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Cp(i) and supplies complex conjugate values ^^[(i) of the 
channel esfimalion valu© to the channel variation compen- 
sation part 216, Note that the letter i of She complex 
conjugate values ^(i) is a natural number, and may vary up 

to the Dumber of symbols of an pilot symbol, Np, 

[0191] Tlic channel variation compensation part 216 com- 
pensates for the channel variation by multiplying the corre- 
spondiQg position of the stjpplied itrformation symbols rji) 
by the complex conjugate values ^Ji) and supplies the 
compensated information symbfils r"j,(i) to a coherent detec- 
tion part 218. The coherent detection part 218 implements 
absolute coherent detection of the supplied information 
symbols r'd(i) and outputs the data decisfon result. 

[0192] FIGS. IS and 19 are diagrams showing other 
strucrures of the present embodiment of a packet wherein 
pilot symbols are inserted. In FIGS. 18 and 19, time- or 
code -multiplexed pilot symbols axe inserted in the common 
control channel of the packets transmitted firom the base 
station to the mobile station, in this case, pilot symbols 
included in the common control channel of each packet arc 
extracted and the extracted pilot symbols ate combined so as 
to implement channel e.stimaiion. 

[0193] FIG. 18 sho^?^'s a structure similar to the packet of 
FKir. 12 in which the pilot symbols are time -multiplexed in 
the common control channel. Also, FIG. 19 shows a struc- 
ture similar to the packet of FIG. 13 in which the pilot 
symbols are code-multiplexed in the commou cautiol chan- 
nel. 

[0194] When the packets shown ni liG, 18 arc received, 
AM.ording t^. iht configuration shown m MG 17 tliu patkU^ 
dre tempoi<illv wjpaiiHed int< the pilot mbols Cp(i) and mc 
jnformatton symbols r^,(i). The chatinel vanation esiimatmg 
part 222 estimates an amount of channel vanalion usmg the 
pilot symbols rp(i). The channel variation compensating part 
216 compensates for the channel variation m accordance 
with the amount of channel variation. Accordingly, the 
coherent detection part 218 implemenls absolute coherent 
deleciion of the chimnel vanation compensated information 
symbols r ^(i) and outputs the data decision result. 

[01 95] WlKn the packet shown m FIG 1 9 i t ^ll i\ td, tht 
sodi muUipftxed pilot symbols arc separfUal into thi pilot 
svnifvifs t.y(i) and the mfurmalion svmtiols r|(i) by a 
dcsprcadiDg process. The channel variation estimating part 

symbols c..(i). Ite channel vanation compensatmg part 216 
compensates tor the channel vanation m accordance with 
the amount ol channel vanation. Accordingly, the coherent 
detection pail 218 iiiiplenieriLs ab.solute coheienl detection 
<il Itie ctuniiel vjri<ition cuiiipenvjttd iiilonnjtion svmbtJv 
r ^(i) and outputs the data decision result. 

[0196] no. 20 IS a block diagram showing a conhgura- 
tion «i a lourth emiiodimcnt ul d chdnnel cslimdlicn part f 1 
the coram unitation device of the first embodiment. 

[0197] With the configuration shown in l-'IG. 20. when a 

station iismii a packet wireles.s access system, cbamiel 
variation cxpcncnccd by a received packet signal k csti- 
rartied using pilot symbols applied in the common conSrol 
channel, the channel vacation is compensated and then 

detected. 



[01 98] In FIG. 20, the received signal including the 
received packet signal and the common control channel are 
supplied Sd a delay pari 212 or to a channel estimating part 
224 via the switch 210. The channel variation estimating 
part 224 corresponds to the channel estimating parts A 20-1 
to 20-3 and channel eslimaling parts 30-1 to 30-3 shown in 
FIG. 1. The switch 210 is switched between the terminal (a) 
side Off to the terminals (bl and b2) side so as to .separate 
pilot symbols rp(i), information symbols t,j[i) and pilot 
symbols Cp(i) multiplexed with the common control channel 
of the received packet signal. 

[0199] The channel variation eslimaling part 224 imple- 
ments channel estimation using the supplied pik>t symbols 
rp(i) and c^i) and supplies complex conjugate values ^^(i) of 
the channel estimation value to the channel variation com- 
pensation part 216. Note thai the letter i of Ihe complex 
conjugate values |,,(i) is a natural number, and may vary up 
to the number of symbols of a pilot symbol, N . On the other 
hand, Ihe delay part 212 delays the supplied itifonualion 
symbols and supplies the information symbols io 
the chaone] variation compensation pan 216. 

[O200] The channel variation compeiKation part 216 com- 
pensates for the channel variation by multiplying the corre- 
sponding position of the supplied information symbol rj(i) 
by the complex conjugate values |,](i) and .supplies the 
compensated information symbol rj(i) to die coherent 
detection part 218. The coherent detection part 218 corre- 
sponds to ilie coherent detection part 141 shown in FIG. 1. 
The coherent detection part 218 implemenls absolute coher- 
ent detection of the information symbol and outputs the 
data decision result. 

[O201] HG. 21 IS a block diagram show^ing a confagu ra- 
tion of a fifth cmbodmient ol a channel estimation pari ot Ine 
cammumcation device of the first embodunent. 

[0202] With the configuration shown in FIG. 21, when a 
communication is made between a base station and a mobile 
station usmg a packet wireless access system, channel 
variation experienced by a received packet signal is esti- 
mated using pdol symbols apphcd in the common control 
chaimel and pilot svmboLs ot the received packet, the 
channel variation is c-onipeosated and Ihcii detected. It is to 
be noted lhat the time- nr code-multiplexed pilot svmbols 
are inserted m k-packets (k: natural number) transmitled 
Irom the same transmitter. 

[02031 In I'IG. 21, the received s^al includme the 
received packet simial and the common control channel are 
supplied to the delay part 212 or to a channel estimating part 
226 via the switch 210. The channel variatioo esiimatmg 
pari 226 corresponds to the channel estimating parts A 20-1 
to 20-3 and ^.hinncl eslimaling parts 30 1 to 30 3 shown m 
H(t. 1 , The .switch 210 is switched between tlie terminal (aj 
side or to the terminals (bl to bn) side so as to separate pilol 
s\mbils r^(^i) T^^{i) J, i(i), mtoimitnn sjnilxils r (ij ind 
the pilot symbols muitipk \(.d with thi. common Lontrol 
channel. Cj.(i) ot the received packet signal. 

[0204] Ttie t-haniiel vdn itjon eslimaling, pan 226 imple 
meuts channel esumation using the supplied pdol symbols 
rj.(i). r... i(ii, rj.j^^(i) and c^u) and supplies complex cotip- 
gate values t^(i) ot the channel estimation value to the 
channel variation compensation part 216. Note lhat ihe letter 
1 ol the ctimplex conjugate values %Ji) is a natural number, 
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and may vary up lo the number of symbols of a pilot symbol, 
N^. On the other hand, the delay part 2 12 delays the supplied 
information symbols r<i(i) and supplies the information sym- 
boLs r^i(i) to the channel variation compensation part 216 

[0205] The channel variation compcnsalion part 216 com 
petisates for the channel variation bv multiplyiiif; the cone- 
spondiDg position of the supplii-J in o'liaiion •v\mHoh r (i) 
bv the complex conjugate values E,Ji) and supplies the 
compensated mtormation symbols r to the aiherent 
Uue>.uun p»rt 218 m e fieient dUu,t»m } 4it 218 mi].k 
ments absolute coherent detection ot the mtormation sym- 
bols r .j(ii and outputs the data decision resuh. 
[0206] FIG. 22 is a block diagram showing a configura- 
tion ot a sixth embodiment of a channel estimation part ot 
Ihc communication device ol the lirst embodiment. 
[((2071 With the confiawation shown in FIG. 22. when a 
coininmiication is made between a base station and a mobile 
station using a packet wireless access system, a process ot 
csalimatmg channel variation expcnenced by a received 
packet signal, compensating and detect log the channel vana- 
tion IS repeatedly impleinenied through a feedback loop. 

[02081 Iji FIG- 22, the received packet signal is separated 

into pilot symbols (i) and information symbols t^{i) and 
the mtormation symbols r^i) are supplied to the delay parts 
230 and 23S and the pilot syinlxH I'^ii) are supplied to the 
channel va nation estimating part A 232 and the delay part 
240 lilt, LhiiiiiLl viiution cstimaimy part \ 232 and the 
chmnd Mtiiti n tsnmnino pirt R 246 i.nncspond to the 
channel csiimatme pads A 20-1 to 20-3 and the channel 
tsimiatiiit; pitts B 30 1 to 30 ^ res-H-Ltivtlv 
[0209] 'ITie channel variation estimating part A 232 imple- 
ments channel estimation using the su()plied pilot symbol 
r^(i) and supphcs complex conjugalc values 1^ j(0 ot the 
channel estimation value to a channel variation compensa- 
tion part 234. Note that the letter i ol ihe complex conjugate 
values |^(i) IS a natural number, and may vary up to the 
number of symbols of a pilot symbol, Np. Also, methods 
similar to those of various embodiments of the channel 
estimating part described above may be used as a channel 
estimating method using a pilot symbol. 
[02 W] On the other hand, the delay pari 230 delays the 
supplied information .symbols rj,(i) and supplies the infor- 
mation symbols Tj,i) to the channel variation compensation 
part 234. Tlie channel variation compensation part 234 
compensates for ihe channel variation by multiplying Ihe 
corresponding position of the supplied information symbols 
rj(i) by the ctimplex conjugate values |..vd(i) and supijlies 
the compensated information symbols to a coherent 
detection part 236. The coherent detection part 236 imple- 
ments absolute coherent detection of ibe supplied informa- 
tion symbols fji) and outputs the data decision result. 
[0211] The coherent detection part 236 supplies the ten- 
tative data decision information symbol to the modulator 
244. The modulator 244 modulates the supplied information 
symbol r^Ci) again and supplies the complex conjugate 
values xji) of the sequence to the multiplier 242. On Ihe 
other hand, the delay part 238 delays the supplied informa- 
tion symbols rj|(i) and supplies the information symbols tJJ) 
to the multiplier 242. 

[0212] The multiplier 242 multiplies the correspondmg 
position of the supplied infonnation symbol T^(i) by com- 



plex i.onjUL,ate v alues x<j(i) oi Ihe sequence so as to ^enei ite 
An mU rrnaiion s\mbol scqui.ni..t. w.ht.ri,riom the modu 
lalion components are removed. The multiplier 242 supplies 
the generated information symbol sequence Vj(i) to the 
chiinrel v m lation estimating part Tt 246 Also, the deUy i crt 
240 delays the supplied pilot symbol rp(i) and supplies its 
intormalion svmbol ii,(i) to the channel variation compen- 
sation part U 246. 

[02 13 J The channel variation estimation part B 246 imple- 
n (.nis <.h nnJ tstmini) ^^un vsmg, the suppln.d pilot 
svtnhol r.,(i) and the information symbol sequence yji) 
whcrttfoin the modulation components are removed. Com- 
plex couvui»aie values c,jh(i) of the thus-derived channel 
estiiiialKni values aie .supplied to the channel variation 
coTTipensating part 234 again. 

[0214] llie channel variaUon compensating part 234 com- 
punsitLs lor lliL clianiiLl vaiiition I \ inultiplvmg iIil uiirt- 

.spoiidiiig posiaon ol the supplied inlorinaiion symbol r^(ij 
by the complex conjugate values ^^4(1) and supplies the 
compensated mformation symbol r'j(i) to a coherent detec- 
tion part 236. The coherent detection part 236 implements 
absolute coherent detection of the supplied information 
svmbol r'^(i) and outputs the data decision result. 
[0215] Ihe dill deusH n int.irmati.m svmb. 1 may he 
directly output as a detection output or may be fed back to 
the chani»l vanation estimating part B 246 via the modu- 
lator 244 and the multipher 242 again so as to repeat the 
process sequence for n-cycles (n: natural number). 

[0216] J? 10, 23 IS a block diagram showing a configura- 
tion of a seventh embodiment of a channel estimation part of 
the commtmication device ot tlic hrst embodiment In FIG. 
23. elements sunilar to those shown in IIG. 22 are indicated 
with corresponding reference numerals. 
[0217] The conftguration shown in HG. 23 is character- 
ized m thit I v^eiuht generator 248 l> provided bU^veen tht 
modulator 244 and the multiplier 242. The multipkcr 244 
temodulates the supplied information symbol and supplies 
complex conjugate values xJJl) of the sequence to the weight 
generator 24ii. 'ITie weight generator 248 implements 
weighting on the supplied complex conjugate values x^Ci). 
[0218] For example, the weight generator 248 outputs a 
weighting value w^fi) in accordance with the condition 
when the information symbol is received. As an example of 
the weighting value v/J^i) to be outputted, it is possible to use 
a value proportional lo a value of the received signal power 
of the received symbol derived by squaring a value of the 
channel variation compensated received symbol .sequence 
x„(i). 

[0219] A value proportional to the desired signal power 
versus interference power ratio for each received symbol 
may also be used a.s the weighting values Wj(i). In order to 
derive (he desired signal power versus interference power 
ratio, for example, using reception power of the infonnation 
symbol as Ihe desired signal power, a calculation is per- 
formed lo derive a squared value of a difference between the 
channel variation compensated received symbol z^i(i) and a 
squared value of its channel estimation value, and then an 
average value taken over symbols is used as an intcrfcr- 

[0220] Further, by conlrolUng the weighting controller 
248, it is possible to control an amount of the complex 
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conjugate values Xj(i) to tie fed back. For example, the 
intbrmation symbol having a weighting values of "0" will 
not be fed back. It is lo be not«d that other processes are 
similar to the processes of FIG. 22, and therefore will not be 

explained in detail. 

[0221] FIG. 24 is a block diagram showing a configura- 
tion of an eighth embodiment of a channel estimation pan of 
the communication device of the first embodiment. In FIG. 

24, elements similar to those shown in FIG. 22 are indicated 
with corresponding reference numerals and wiU not be 
explained in detail. 

[0222] The configuration of FIG. 24 is characterized in 
thai an error correction decoder and error correction encoder 
250 is provided between the coherent detection part 236 and 
the modulator 244, The error correction decoder and error 
correction encoder 250 oorresponds to the error correction 
decoder 143-1 and the error oorrection encoder 143-2 shown 
in FIG. 1. The coherent detection part 236 implements 
absolute coherent dettxtion. of the supplied information 
symbol r'^(i) and implements tentative data decision of the 
information symbol. 

[0223] The coherent detection part 236 supplies the ten- 
tative data decision information symbol to the error correc- 
tion decoder and error correction, encoder 250. When the 
supplied information symbol is error cotrection coded, the 
error correction decwier and error cx)rreciion encoder 250 
implemenLs error correction decoding and then error correc- 
tion encoding is implemented again. The modulator 244 
modulates the error correction coded information symbol 
again and supplies the conjugate values Xa(i) of the sequence 
to the multiphcr 242. The modulator 244 corresponds to tlic 
reniodnlating part 143 shown in FIG. 1. Other process will 
uol be described here. 

[0224] FIG. 25 if, a block diagram showing a configura- 
tiuu ul a muLh embodimeut ul a channel estiinatiun pari ol 
the communication device of the first cmboduncnt. In FIG. 

25, elements similar to those shown in 1<IGS. 23 and 24 are 
mdicated with correspondmg reference numerals and will 
not be explained in detail. 

10225] ITic contieuration ot HG. 25 ls characterized in 
thai the error correction decoder and error correction 
encoder 250 is provided between the coherent detection part 
236 and the mochilator 244 and the weighting gcneralor 24K 
IS provided between the modulator 244 and the imilliphcr 
2'tt, The weighting generator 248 may use the weighline 
method explained with reference to FIG. 23 or mav use tiic 
relxabilitv ot the received symbol obtained while decoding 
the ctiur torie*.t!ipn tode A'* the rclubil tj. ml jmation,it il 
IS a coDvolutional code, a value oi a palh mctnc cakulaicd 
m a procedure of Viterbi decoding mav be used. Also, an 
operation ot the weij^iting generator 248 and the error 
correction decoder and error correction encoder 250 used m 
the conliguraiion ot HG. 22 will not be explained here, 
sintc an cNplanatnm has iKun inadi. with rekrtnte In FldS 
23 and 24. 

[0226] Also as has been tlescrilted above, j leedi>a(.k patli 
of the i.nfuruiali(..i[i svuniol to llie chaimeJ vanalum estmia- 
tion part B 246 of FIGS. 23 to 25 and a feedback path of the 
information svmbol to the path search parts B 130 of FIGS. 
8 lo 10 may be shared using a c-onflguration such as that 
shown in FIG. 1. 



[0227] Referring now to FIGS. 26 to 29, the channel 
estimation part will be described for a case where a multi- 
carrier transmission system is adopted. 
[1C28] FIG. 26 is a block diagram showing a conflguta- 
tion of a tenth embodiment of a channel estimation part of 
the communication device of the first embodiment. The 
configuration of FIG. 26 is a configuration where the eighth 
embodiment of (he channel estimation part is applied par- 
ticularly in a case where communication is made between a 
base station and a mobile station using a mullicacrier trans- 
noission system transmitting information using a plurality of 
subcairiers. 

[0229] In order to implement coherent detection in a 
multicarricr transmission system, it is necefisary to imple- 
ment channel estimation for each subcarricr. Accordingly, 
the received packet signal is supplied lo a serial-to-parallcl 
converter 260, resolved into components of respective sub- 

carriers and serial -to-parallel converted. Therefore, the 
serial-to-parallel converter 260 resolves the supplied 
received packet signal into sequence for each subcacrier and 
supplies them to the channel estimating part and coherent 
detection parts 262-1 to 262-n of the subcarriers, 
[<G30] Channel estimation may be applied to each 
sequence of the subcarricr in accx)rd,'ince with the configu- 
ration shown in FIG. 27. FIG. 27 is a block diagram 
showing a configuration of a channel estimation part imple- 
mented for each of the subcarrier sequence in the tenth 
embodiment of the cbaonel estimation part. In FIG. 27, 
elements similar to those shown in FIG. 22 arc indicated 
witli corresponding reference numerals and will not be 
e.xplained in detail. 

[0231] Firsdy, the channel variation estimating part A 232 
implements channel cstiiiiatiou usinn pilot symbols. Tiie 
channel estimation method usmg the pilot symbols mav be 
a method adopted m either one ot the hrst to htth embodi- 
ments of the channel estimating p;u-t described above. Next, 
the channel variation compensation part 234 compensates 
for the chatmel variation bv mulliplvmg ihe complex con 
jugate values IajijO) '^'^ '^e derived channel estimation 
value by the correspondmg mtormation svmbols rj, ,,(i). the 
coherent dctcclion part 236 implements an absolute coherent 
detection and tentative data decision is implemented on the 
inrormatiOTi svmhoJs. J he lenLalivc data ekcision mlorma- 
tion symbols are supplied to a parallel-to-serial converter 
264. 

[0232] The parallel -to-.serial converter 264 converts the 
supplied pluralilv ot .sequences ot subcarriers in lo a single 
sequence by parallel-to-senal conversion, and supplies the 
obtained single sequence to an error correction decoder and 
error correction encoder 266. Ihe error correction decoder 
aad error correction encoder 266 perlorms error correction 
dccodnig on Ihe supplied smglc sequence and outputs the 
obtained sequence to the modulator 268. 
[0233] At the modulator 268, the supplied smale sequence 
IS error correction coded agam, modulated, and supplied (o 
a serial-to-parallel converter 270. "llie senal-to-parallel con- 
\erer 270 perfoims seti.d to-paiallel louvcim ui on Ihe 
supplied Single sequence of complex conjugate values 
51- ,(1 1. scparaics the supphcd smglc sequence mlo respective 
sequences ol (he subcamers and feeds back to the chaimel 
eaimatmg pari and coherent detection parts 262-1 to 262-n 
of the subcarriers. 
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[0234] Ilie multipliers 242 of the channel estimaling part 
and a>hefcnt detection parts 262-1 to 262-« of the subcar- 
riers multiply the received symbol by the fed back complex 
conjugate values Xj^ ^(i), so as to generate information sym- 
bols Yi^JJ) whcrefrom the modulation components are 
removed. 

[0235] 'Ilie channel variation estimation part B 246 is 
supplied with the ioformation symbols jj^ii) whepefrom the 
tnodulation components are removed and the pilot symbols, 
and implements channel estimation again. The cbaimel 
variation estimation part D 246 supplies the complex con- 
jugate values lBji.d(') of the thus-derived channel estimation 
values to the channel variation compensating part 234. The 
channel variation compcnsaling part 234 compensates for 
the channel variation by mnUtiplying the information symbol 
t^ ai}) by the complex conjugate values |B.k^(i) ^i^^ ^^^^ 
decision result is obtained by implementing absolute coher- 
ent detection at the coherent detection part 236. 

[0236] TTic data decision information symbol may be 
direcUy outputted as a detection output or may be fed back 
to the channel variation estimating pari B 246 .so as to repeat 
the channel estimation and ahsohite coherent detection pro- 
cess sequence for n-cycks (n: natural niunber). 

[0237] FIG. 28 is a block diagram showing a configuta- 
tion of an eleventh embodiment of a channel estimation part 
of the communication device of the tirst embodiment. Jo 
FIG. 2S. elemenLs .similar to those sliown in FIG. 26 are 
indicated with corresponding reference numerals and will 
not be explained in detail. The configuration of FIG. 28 is 
a configuration where the ninth embodiment of the channel 
estimation part is applied particularly in a case where 
communication is made between a base station and a mobile 
sUUon using a mullica trier transmission system transmilling 
information using a plurality of ^ibcarricrs. 

[023S] In order to implcmeut coherent detection in a 
multicarricr transmission system, it is necessary to imple- 
ment channel estimation for each subcarrier. Accotdinjgly, 
the received packet signal is supplied to a serial-to-paraUel 
converter 260, separated into components of respective 
subcarriets and serial-to-parallel converted, Therefore, the 
scrial-to-parallcl converter 260 separates the supplied 
received packet signal into sequence for each subcarrier and 
supplies them to the channel estimating part and coherent 
detection parts 2(i2-l to 262-n of the subcarriets. 

[0239] ChaDoel estimation may be applied to each 
sequence of subcarrier in accordance with the configuration 
shown in FIG. 29, FIG. 29 is a block diagram showing a 
configuration of a channel estimalion part iniplenieoled for 
each of the subcarrier sequence io the teulb embodiment of 
the channel estimation part. In FIG. 29, elements similar to 
those shown in FIG. 27 are indicated with corresponding 
reference numerals and will not be explained in detail. 

[te-W] Firstly, the channel variation estimating part A 232 
implements channel estimation using pilot symbols. The 
channel estimation method using the pilot symbols may be 
a method adopted in either one of the first to fifth embt»di- 
menls of the channel estimating part described above. Next, 
the channel variation compensation is implemented by mul- 
tiplying the complex conjugate values ^A.^rfCO of the 
derived channel estimation value by the corresponding 
information symbol r]^j{i), an absolute coherent detection is 



perfonned and the information symbols are tentative data 
decision. 'Ilie tentative data decision information symbols 
are supplied to a parallel-lo-seiial converter 264 of EIG. 29. 
[0241] The parallel.to.4ieri«l converter 264 converts the 
supplied plurality of sequences of subcarriers into a single 
sequence by parallel-to-serial conversion, and supplies the 
obtained single sequeiKC to the error correction decoder and 
error correction encoder 266. 'ITie error correction decoder 
and error correclioD encoder 266 performs error correction 
decoding on the supplied single sequence and outputs the 
obtained sequence to the modulator 268. 
[0242] At the modulator 268, the supplied single sequence 
is error correction coded again, modulated, and supplied to 
a weight generates 272. The weight generator 272 may be of 
a configuraliou in which the weighllag processes adopted in 
the seventh to ninth embodiments of the channel estimation 
part is iraplemenled. T^e weight generator 272 supplies the 
weighted single .sequence of complex conjugate values 
x^j(i) to the serial-to-parallel converter 270. 'ITie serial-to- 
parallel converter 270 performs serial-to-parallel conversion 
on the supplied single sequence of complex conjugate values 
^^k.j(i) ^kjd&r separates the supplied single sequence into 
respective sequences of the subcarriers and feeds back lo the 
channel estimaling part and coherent detection parts 262-1 
to 262-n of the subcarriers. 

[0243] The multiphers 242 of the channel estimating part 
and coherent detection parts 262-1 to 262-» of the subcar- 
riers muJliply the received symbol by the fed back complex 
conjugate values Wt,d(i) X],,d(i)> so as to generate an infor- 
mation symbol sequence yw,ri(i) whercfrom the inodulatioii 
components are removed. 

[0244] The channel variation estimation part B 246 is 
supplied with the information symbol sequence yj(i) where- 
lirom the modulation components are removed and the pilot 
symbols, and implements channel estimation again. The 
channel variation estimalion part B 246 sujiplies the com- 
plex conjugate values Is k^Ci) of the thus-derived channel 
estimation values to the channel variation compensating part 
234. The channel variation compensating part 234 compen- 
sates for the channel variation by muhiplying the informa- 
tion symbol r^^/i) by the complex conjugate values |B,k,d(i) 
and the data decision result is obtained by implementing 
ab-solute colierent detection at the coherent detection part 
236. 

[0245] The data decision information symbol may be 
directly output or may be fed back to the channel variation 
estimatmg part B 246 so as to repeat the channel estimation 
and absolute coherent detection process sequence for 
n-cycles (n: natural number). 

[0246] As has been doicribed above, according lo each 
embodiment of the channel estimaling part, since pilot 
Rymbok of a known phase is used for channel estimation, a 
high-accuracy channel estimation is possible irrespective of 
the oontiiniity of the transmission signals. Also, the pilot 
symbol of known phase may be transmitted by being time- 
multiplexed or code-multiplexed on the transmission packet. 
Further, by using the above-described channel estimatbn 
method for a communicatwn device, it is possible to realize 
a communication device capable of implementing a high- 
accuracy channel estimation. 

[0247] In the ilrsl embodiment of the communication 
device, it can be easily understood that any combination of 
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any one of tlie embotlimenl s of the path search part and any 
one of tlie embodiments of the channel estimating part may 
be used, or, either any one of ihe embodiments of path search 
part or any one of the embodiments of the channel eslimal- 

ing part may be used. 

[0248] Also, it can be easily seen thai the use of a pilot 
symbol described with referenc* to FIGS. U to 21 is not 
limited to channel estiinatioE but may is also applicable to 
path search. In other words, al(houg^ a method of multi- 
plesdiig the pilot symbol has been described with reference 
to FIGS. 12, 13, IS, 16, 18 and 19, the pilot symbol 
multiplexed with lie received signal with such multiplexing 
methods may also be itsed for path search methods descrfljcd 
with reference to FIGS. 3 to 10. Therefore, the pilot symbols 
inputted to the channel variation estimating parts 214, 220, 
222, 224, 226 described wilh reference to FIGS. 11. 14, 17, 
20, and 21 may be used for path search as well as for channel 
cistimatioD. 

[0249] Next, a second embodiment of the commumcatioD 
device of the preseni invention will be described. Id the 
second embodiment of the commuuication device, one of 
the methods for using the pilot symbol described with 
reference to FIGS. 11 to 21 is either adopted in the path 
search part or m both channel estimating part and the path 
search part. 

[0250] The second embodiment of the communication 

device also may also provide an effect similar to the first 
embodiment of the above-described communication device. 

[0251] Further, the present invention is not limited to these 
embodiments, and variations and modifications may be 
made without departing from Ihe scope of the present 



1 . A path search meiliod fiar delecting respective limiugs 
of path components included a signal received via a multi- 
path propagation path, said method comprising the steps of: 

a first path search step for detecting respective timings of 
path components using pilot symbols of a known phase 
included in said signal received via the multipalh 
propagation path; and 

a second path search step for detecting respective timings 
of path components using information symbols derived 
from a signal demodulated according to said timings 
detected in the first path search step and siiid pilot 
symbols of a known phase, 

2. The path search method as claimed m claim 1, wherein 
said information symbols derived from the signal demodu- 
lated acscording to Ihe timings detected in the fiist path 
search step are generated by implementing the steps of: 

despreading said signal received via Ihe muldpatb propa- 
gation path according to said timings dctccled in the 
first patli search step; 

cophasiag and summing the informaliou symbols 
despreaded according to said respective path timings in 
a symbol by symbol manner; 

dcmodulatina; and implementing data decision of said 

cophased and summed respective information symbols; 

remoduladng said data decision signal. 



3. The path search method as claimed in claim 2, wlierein 
said information syinbols derived from the signal demodu- 
lated according to the timings detected in the first path 
.search step are .selected and fed back such that information 
symbols satisfying a predetermined condition are selected. 

4. The path search method as claimed in claim 1, wherein 
said second path search step is repealed until a predeter- 
mined condition is satisfied. 

5. The path search methcxl as claimed in claim 1, wherein 
said signal received via the multipath propagation path is 
transmitted in accordance with a multicarrier code division 
multiplex system. 

6. A channel estimation method for estimating channel 
variation using pilot symbols, said method comprising: 

a pilot symbol acquiring step lor acquiring pilot symbols 
of a known phase included in received packets; and 

a channel estimation step for implementing channel esti- 
mation using said acquired pilot symbols. 

7. The channel esdmatiou method as claimed in claim 6, 
wherein said pilot symbols of a known phase are time- 
mukiplexed with the packets. 

8. The channel estimation method as claimed in claim 6, 
wherein said pilot symbols of a known pha.se are code- 
multiplexdd wilh the packets. 

9. The channel estimation method as claimed in claim 1, 
wherein said channel estimation step implements channel 
estimation by combining said pilot symbols of a known 
phase and pilot symbols included in other packets transmit- 
ted from the same transmission source. 

10. A channel estimation method for estimating channel 
variation using pilot symbols, said method comprising: 

a pilot symbol acquiring step for acquiring pilot symbols 
of a known phase included in a common control 
channel in a multiplexed manner; and 

a channel estimation step for implementing channel esti- 
mation using said acquired pilol symbols. 

11. The channel estimation metiiod as claimed in claim 
10, wherein said pilol ,symlx)ls of a known phase are 
dme-mtiltiplexed wilh the common control chaimel. 

12. The channel estimation method as claimed in claim 
10, wherein said pilot symbols of a known phase are 
code -multiplexed with tlie common control channel. 

13. The channel estimation method as claimed in claim 
1 0, wherein said channe] estimation step implements chan- 
nel eslimation by combining said pilot symbols of a known 
phase and pilol symbols included in other packets transmit- 
ted from the same transmission source. 

14. A channel estimation method for estimating channel 
variation using pilot symbols, said method comprising; 

a finst pilot symbol acquiring step for acquiring pilot 
symbols of a known phase included in packets and in 
a common control channel in a multiplexed manner; 

a second pilot symbol acquirirg step tor acquiring pilot 
symbols of a known phase included in said common 
control channel; and 

a channel estimation step for implementing channel esti- 
mation using said acquired pilot symbols. 

15. A channel eslimation method for estimating channel 
variation using pilot symbols, said method comprising: 
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a pilot symbol acquiring step for acquiring pUol symbols 
of a known phase included in a received packet; 

a tentative channel estimallon step tor itnpiementing 
tt;n1rni\t- I'lnnne.l t-.stimtmn using snirl ncquirerl pilot 

symbols; 

a tcniaiive data decisi()n inlormation symbol generating 
.step for coiirpcnsaiirjft for t!ic channel variation in 
accordance with a result of said tentative channel 
estimation and p;cncrating tentative data decision infor- 
mation symbols from ibe compensated information 
symbols; and 

a channel estimation step for generating information 
symbols wberefrom modulation oompoDents are 
removed using said tentative data decision information 
symbols and implcmcnling channel estimation using 
fyiid pilot symbols and information symbols. 

16. The channel estimation method as claimed in claim 
15, wherein said Icntalivc data decision information symbol 
gent-rating step includes a weighting process for weighting 
said tentative data dccLsion information svmlx)ls according 
to the rehability- 

17. 'ITie channel estimation method as claimed in claim 
15, whcteia said tentative data decision information symbol 
generating step includes an error oortectioD process for eiior 
correction decoding said lemative data decision information 
symbols after error correction encoding again. 

18. The channel estimation method as claimed in claim 
17, wherein said tentative data decision information symbol 
generating step includes a weighting process for weighting 
said error correction coded tentative data decision informa- 
tion, symbols according to the reliability. 

19. A channel estimation method for estimating channel 
variation using pilot symbols, said method comprising: 

a subcanrier acquiring step for acquiring a plurality of 
subcarriers included in received packets; 

a pilot symbol acquiring step for acquiring a plurality of 

pilot symbols of a known phase included in said 
plurality of subcarriers, respectively; and 

a channel estimation step for implementing channel esti- 
mation for each of said subcarrieis using said plurality 
of pilot symbols. 

20. Acommimication device comprising: 

path search means for detecting respective timings of path 
components included in a reception signal received via 
a mullipath propagation path using pilot symbols of a 
known phase included in said reception signal; and 

channel estimation means for estimating channel varia- 
tion using said pilot symbols. 

21. The cfininuinication device as claimed in claim 20, 
wherein said path search means includes: 

a first path search part for detecting respective timings of 
path componenls using said pilot symbols; and 

a second path search part for detecting respccti%'e timings 
of path components using an information symbols 
derived from a signal demodulated according to said 
timings detected in the first path search part and said 
pilot symbols. 

22. The communication device as claimed in claim 20 or 
21, wherein said channel estimation means includes: 



a pilot symbol acquiring pan for acquiring pilot symbols 
included in said reception signal: and 

a channel estimation pari for implcmcntios channel esti- 
mation usjng said acqttircd pilot symbols. 

23. The communication device as claimed in claim 22, 
wherein said channel e-slmiation part includes: 

a tentative channel estimation part for implementmg 
tentative dianncl eslimalitui using said acquired pilot 
symbols; 

a tentative data decision information symbol generating 
part for compensating for the channel variation in 
accordance with a result of said tentative channel 
estimation and generating a tentative data decision 
mlbrmation symbols horn the compensated infomia- 

a channel estimation part for generating an information 
symbol whercfrom modulation components are 
removed using said tentative data decision infonnation 
symbols and implementing channel, estimation, using 
said pilot symbols and information symbols. 

24. The communication device as claimed in claim 22, 

wherein said pilot symbol acquiring part includes: 

a subcarrier acquiring part for acquiring a plurality of 
subcarriers included in said reception signal; and 

a pilot symbol acquiring slep for acquiring a plurality 
of pUol symbols of a known phase included in said 
plurality of Kubcarriers, respectively, and, 

wherein said channel estimation part implements channel 
estimation for each of said subcarriers using said plu- 
rality of pilot symhoLs. 

25. A communication device for implementing path 
search for detecting respective timings of path components 
included a signal received via a multipath propagation path, 
said device comprising: 

a first path search pari for detecting respective timings of 
path components usi ng pilot symbols of a known phase 
included in said signal received via the multipath 
propagation path; and 

a second path search part for delecting respective timings 
of path componenls u-sing an information symbols 
derived from a signal demodulated according to said 
timings delected in the first path search step and said 
pilot symbols of a known phase. 

26. A communication device for implementing channel 
estimation for estimating channel variation using pilot sym- 
bols, said device comprising: 

a pilot symbol acquiring part for acquiring pilot symbols 
of a known phase included in received packets; and 

a channel estimation pari for implementing channel esti- 
mation using said acquired pilot symbols. 

27. A oommimication device for implementing channel 
estimation for estimating channel variation using pilot sym- 
boLs, said device comprising: 

a pilot symbol acquiring pari for acquiring pilot symbols 
of a known phase included in a common control 
diannel in a multiplexed manner; and 
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a channel estimation part for implemenling channel esti- 
mation using said acquired pilat symbols. 

28. A communication device for implemenliDg channel 
estimation for estimating channel variation iLsing pilot sym- 
bols, said device comprising: 

a first pilot symbol acquiring part for acquiring pilot 
symbols of a known phase included in packets and in 
a common control channel in a multiplexed manner; 

a second pilot symbol acqtiiring part for acquirlDg pilot 
symbols of a known phase included in said coninion 
control channel; and 

a channel estimation part for implementing channel esti- 
mation using said acquired pilot symbols. 

29. A communication device for implemenling channel 
estimation for estimating channel variatioD using pilot sym- 
bols, said device comprising: 

a pilot symbol acquiring part for acquiring pilot symbols 
of a known phase included in received packets; 

a tentative channel estimattou pact for unpletneattng 
tentative channel estimation using said acquired pilot 

symbols; 

a tentative data, decision Lnformation symhol generating 
part for compensating for the channel variation in 
accordance with a result of said tentative chaimel 
estimation and gienerating a tentative data decision 
iirforniation symbols frotn the oompensated informa- 
tion symbols; and 

a chatinel estimation part for generating information sym- 
bols wherefrom modulation components are removed 
using said tentative data decision information symbols 
and implementing channel estimation using said pilot 
symbols and information symbols. 

30. A communication device for impfcmcaling channel 
esiimatioQ for estimating channel variation using pilot sym- 
bols, said device comprising: 

a subcarrier acquiring part for acquiring a plurality of 
subcarriers included in recei\'ed packets; 

a pilot symbol acquiring pan for acquiring a plurality of 
pilot symbols of known phases included in said plu- 
rality of subcarriers, respectively; and 

a channel estimation part for irtiplementing channel esti- 
mation for each of said subcarriers using said pluralily 
of pilot symbols. 

31. Acoimmmication device comprising: 

path search means for performing a first path search step 
in which respective timings of path components are 
detected using pilot symbols of a known phase included 
in a reception signal received via a multipath propaga- 
tion path; and 

channel estimation means for performing a first cbaimel 
estimation step in which channel estimation is imple- 
mented for estimating channel variation after said first 
path search .step. 



wherein said path search means implements a second path 
search step in which respective timiag;» of path com- 
ponents are detected using information symbols 
derived from a signal demodulated after said fust 
diannel estimation step acoorditig to said timings 
detected in the first path search step and said pilot 
symbols of a known phase, and 

wherein said channel estimation means implements a 
second chamiel estimation step in whidi channel esti- 
mation is implemented for estimating channel variation 
iksing information symbols derived from a signal 
demodulated after said first channel estimation step 
according to said timingji detected in the second path 
search step and said pilot symbols of a known phase, 
and thereafter, recursively implementing path search 
and channel estimation by repeating the processes of 
implementing said second path search step using said 
information symbols demodulated after said second 
channel estimation step and pilot symbols and imple- 
menting said second channel estimation step using 
information symbols fed back in accordance with the 
timing detected in said second path search step and 
pilot symbols. 

32. The communication device as claimed in claitn 31, 
wherein said pilot sytnbols are included in at least one of 
packets and a oommon control channel of said received 

33. The communication device as claimed in claim 32, 
wherein said pilot symbols arc mulliplexcd with al least one 
of said packets and said common control channel. 

34. A communication device comprising path search and 
channel estimation means for implementing at least one of 
path search and channel estimation using pilot symbols of a 
known phase or information symbols included in at least one 
of packets and a common control channel of a received 

35. The communication device as claimed in claim 34, 
wherein said pilot symbols are included in at least one of 
packets and a cfimmon control channel of said received 
signal. 

36. The communication device as claimed in claim 34 or 
35, further comprising feedback means for feeding back said 
information symbol, 

wherein said path search and channel estimation means 
recursively implements path search and channel esti- 
mation by repeating processes of implementing path 
search using infoimation symbols decoded after chan- 
nel estimation and pilot symbols and implementing 
channel estimation using information symbols fed back 
via said feedback means in accordance with a timing 
ctetected in said path search and pilot symbols. 
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(IpneMHoe cpeflCTBO csfian npuHUMaer 
onopHbiti cumar, nepeflaeaeMbifi Mepes no 
MSHbUjeM Mepe oflHy m3 aHieHH aHreHHoCi 
peujeiKM nepeflaiOLi4ero cpeflCTBa cBaan. 
npusMHoe cpeflOTBO CBP3M onpeflenfieT 

BeOOBOCi KO3C|043klHMeHT, 0B«3aHHblM HO MeHbliieil 

Mepe c OAHoC^ m3 aHTeHH, ia nepeAaer Becoeyfo 
i/iHc|3opMauMio Ha nepe^afou^ee cpeflCTBO cbhsm. 
□epeifiaioinee cpeACTBO cbbsi/i rappeKTupyeT 

BSCOBOCt K03C{3Ct»1^MeHT, CBflSaHMbltl C 

ynoMHHyTOM no MSHbiueM Mepe oflHoR via aHTeHH 
B COOTBeTCTBl^M c BecoBoi^ MHC^iopMaMi^eCf, 



npMHflTOfi OT npHSMHOrO DpSflCTBa CBflSl 

TexHMMecKMti pesynbrar aahaiic-iaeTCB 

nOBbllUeHMM T04H0CTM yCTaHOBKM 

K03(t)(}5MUHeHTOB. 3 c, n 21 3.n. 4)-nbi. 11 
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MSOSpaTGHWS OTHOCMTCfl K aHTeWHhlM 

peiueTicaM 

AHTeHHbie peiueTKM GOf^p>i<aT HecKonbKO 
aHieHH flns nepeflann paaMOMacTOTHbix 
CMmajioB no eecnpoBOflHbiM jimhi^wm cbasm. 
3KcnjiyaTaMH0HHbie xapaiaepMCTMKH aHieHHUx 
peiueroK Bbiiue aKcnryaramioHHbix 
xapaiaepucT/iK oflHoPi aHieHHW, raK Kas ohh 
oOecneHMsaioT Jiymuyio flMarpaMMy 
HanpaeneHHOCTiri flnn aoHbi o6cjiy>KiiBaHMfi. 

Ho Aa)Ke npM yjiyHiueHMM AMarpaMiwbi 
HanpaBJieHHOCTM aa cmst McnorbaoBaHMS 
aHieHHoE^ peiueTKM ci^majibi, nepefl3BaeMbie 
MeiKfly cpeflCTBaMM paflMOCBSiaM, ncflBepKewbi 
BoaAsncTBMio noMdx. CrpaeHHA, 
B03BbiLueHHOc™ M flpyruB oBteicrbi BbiabieaiOT 
MHoronyMeeoe pacnpocTpaHeHne bojih, a 
cpeflCTsa CBfisM m hctohhmkii SHeprMH 
nopo>KflaoT liiyw, mo npneoflUT k oujM6KaM e 
CMrHanax, nepeflaaaewbix Me>i<fly cpeACTBaiwM 

CBflSM 

fljIH yMeHbLUeHMfl TaKMX OLUI/lOOK Gbinn 

paapaGoTaHbi TSXHonorMH, HanpaeneHHbie Ha 
oniMMi/iaanMW rpaKTa paflMonpnewa a cpeflCTee 
CBflSM, McnojibsyiotneM aHTeHHyra peujeTiw. 
riyieM mMensHm BecoBoro Kos^xJiMMMeHTa 
CMrHanoB, np^HATbix Ka>ivioM OTflenbHofi 

aHTSHHOW peUjeTKM, M0>KHO M3MeHflTb 

fluarpaMMy HanpaeneHHOCTH aHTeHHbi Anfi 
ynyHLueHMa paflnonpneMa curHanoa c 
onpefleneHHoro HanpaBJieHUfi mum oOecneHeHUH 
raM6MHaLJ,HM MHoronyMeBbix cumajioe we 
BhiabiEaoLi^sfl MX ocnaSneHMfi B stmx 
TexHonornHX eecoBbie Koacfictitmi/ieHTbi owrHajioB 
aHieHHoC^ peiueTKM KoppeCTMpyioTCfl c L^enbio 
nonyneHMfi MaKCMwarbHoro K03c|Dct3ni4MeHTa 
ycMJiBHMfi Ha rpaKTe paAMonpMeMa, fln^ ^sro 
MonoJibsyeTo;! MSMepeHMe onrHana na Buxofle 
paflMonpMewHMKa. Ho seooBbie Koacpcf^MLiMenTbi 
nonyneHMbie fljia ipaKra paflMonpMeMa, He 
o6ecneMMBaioT onTMwajihHbie Becoabie 
K03ct](t)Hi4MeHTbi flns TpaKTa paflMonepeflaHH. 

CneflOBarenbHo, cymecTByeT noTpeGHocib b 
nojiyHSHMH yjiyHLueHHbix aecoBbix 

K034)Ct3MI4MeHTOB aHTeHHoi^ peiueTKM ATIS 
p^Monepe/^aTMMKa. 

CpeflCTBO CBB3M BIOllOHaeT CXeMbI BeCOBOM 

oBpaSoTKM OMrnanoB, BKnKJMeHHbie M&Mfxy 
aHieHHawiM aHTeHHOM pemeTKi/i m 
paflMonepeflaTMMKOM. K cxewiaiw eecoBoii 
o6pa6oTKM CMrHanoa noflKnHDMSH KOHTponnep, 
i<OTOpbii?i flaer KowaHfly nepeflaTHMKy 
nepeflaBBTb onopHbifi cMman nepea no 
MeHbiueR Mepe cflHy m3 aHieHH h KoppetriipyeT 
BecoBoK KoactJctJULiMeHT, cBHsaHHbiii c yKaaaHHOM 
no MeHbLuei:^ uepe oahoi^ m3 aHieHH na 

OCHOSaHMVI BeCXIBOM MHCpOpiUiaLIMkl, npMHFITOM OT 

Apyroro opeacTBa CBfl3M, sa cnei Hero ipaKT 
pa^iionapefl^Mvi mokho iiaMSHflTb b 

COOTBeTCTBHM C OHOpHblM CMFHanOM, 

nepeaaHHbiM nepea yKasaHHyio no Menbiuefi 
Mepe OAHy ahnreHHy. 

flpyrofl BapwaHT ocyi^eciBJieHUH 
M3o6peTeHMfl BKnmaeT b oe6fl npMeMHoe 
cpeAOTBO CBH3M, npuHMMatomee cnmaji, 
nepeflaBaewbifl nepea Kawcflyio m3 necKonbKMX 
aHieHH B ^epeA^lOL^eM cpeAciBe cb^sh. CxeMbi 
BbNMcnflioi no MeHbiueM uepe oamh aecoBOM 
K03<j5ct3M4iieHi flnfl ipaKia pa/iHonapeiq^MM 
Apyroro cpeAcisa cb!I3m m onopnoro ckirnajia, 
npMHHToro Ka)KfipiA aHTeHHOM. VKasaHHbifi no 
MeHbijjsPi Mepe oflMH eeooBoW KoscjactiHUMSHi 
nepeflaercH Ha flpyroe cpeflCTEO 0Bfi3H. 

npeflfiojKeHbi TaK>Ke cnoooB 

cpyHKLiMCHnpoBaHMfl nepeflatoinero cpeflCTBa 



CBfl3i/i M cnQca6 ^yHKi^MOHMposaHMq npMeuHorD 

CpGACIBa CBflSM 

B AanbHeCiiueM M3o6peieHMe noscHPeics 
onMoaHMBM npMMepoB ero BonnomeHMS co 
cxjbinKawM Ha npMJiaraewbie nepiexM, b MMcne 
Koiopux 

ct)Mr. 1 M3o6pa)Kaei cipyioypHyfo cxewiy 
CMCieMbi paflMOCBflsn, BunioMaioiAyio cpeACTBO 
paAMOcsnsH c SHieHHoC^ peiueiKoiii, 

c()Mr. 2 - cipyKiypHyro cxeMy, ananorMMHyio 
cxewe Ha cjDMi. 1, ho c Cojiee aeiajibHOM 
MnniocTpai^MeiJi cxbm bscobcK o6pa6oiKM 
CMmanoB pf\» ipaKia paflMonepeflaHM, 
H3o5pa»reHHoro Ha cpwr. 1 

cfiMr 3 - anropMTiM BhinonneHMq cnocoCa 
perynMpoBKM ycMnsHMa na ipaKie 
paflMonepeflaHM b opeflCTse paAMOcaaaH, 
HMeiomeM aHieHHyro peLueiKy, 

(pvir 4 - anropMTM shinoTiHeHMfl cnoco6a 
pery/iMpoam ycMnsHMfl na ipaKie 
paAMonepeflaHM b opeflciBe paAMOceaaM, 
HMeroiASM aHieHHyio peiueiKy, 

ct)Mr. 5 - anropMTM, MnjuocipMpyioinMR 
cnocoe paGoibi cpeflcisa pafli/iocBsiaM, 
HaxoAainerocfl na cbasm co opeflCTBOM 
paflMOCBHSM: KOTopoe pa5oTaeT a cooTaeTciBMM 

(pvir. 6 - flMarpawMy noTOKa CMmanoB, 
nepeflaaaewbix MexcAy cpeflciBaMU 
paAMOCBnaM, 

ct)Mr. 7 - cipyKiypHyio cxewy, 

MTIJIIOCTPMPVIOLAVIO CMCTSMy CBfl3M, 

BKJiioMahoiiiyio flaa cpeflCTaa paflMOCBflSM c 
aHjeHHbiMM peiueiKaMM, 

cfiMr. 8 - CTpyKiyphyio cxewy KOHipojinepa, 
npeflHa3HaHeHHoro Ann Mcnonb30BaHMfl b 
cpeflOTBe paflMOCBflSM, MMemineiM KoppsKiop na 
TpsKie paflnonpneMB, 

cf)Mr,9 - cTpyKTypnyio cxeMy, 
HnnccTpupyroujyKj aniepHaTHBHbifi KOHipojinep, 
npeflHaaHaMeHHhiW flnfi McnonbaoBaHun b 
cpeAOTBe paflMOCBBSM, MMeroinew KoppeKtop na 
rpaKTe paflnonpMewQ, 

cfjur, 10 MfijiiocTpMpyeT paOoiy CMCTSMbi, 
M3oepa>KeHHOM Ha 4)Mr. 8, c HeibipbMii 
nepeflaroiAMMM anTeHHaMM no cpaBHSHMK) c 
CMGieMOM ciaHAapia GSM, He coflppKaineCi 
aHTeHHOM peujeT™, 

cJjMr. 11 MJiJiracTpMpyei cnocoe paSoTbi 
KOHipojirepa, M3oepa>KeHHoro na cf)Mr. 9, no 
cpaBHeHMio c KOhnpojinepoM, M3o6pa>KeHHbiM na 
cjDMr. 8, 

ct)Mr. 12 - A>^arpaMMy noioKa CMmanoB, 
MnjiiocTpMpyiomyio onopHbiM CMman npM 
McnonbsoBaHMM Koppeniopa na ipaKie 
paAMonpi/ieMa. 

CMCTewa paAHocBHSM 100 {ipv\r. 1) BmioHaeT 
B ceSfl cpeACTBO paA^^ocBHSM 101 m cpeAPiBO 
paflM0CBfl3H 102, KOTopue QcyinaciBJiflioi CBsab 
no Kanany cbbsm 104. CpeAciBOM paAMOCBflSM 

101 MOJKeT cryjKMTb paAMOMOAew 

(MOAyJlHTOp/AeMOAyJlHTOp), COTOBbIM 

paflMcieinecf)OH, eecnpoBOflHbiW paflMoiemectJOH, 
cpeaciBO AByciopoHHeti pswuocBflSM, neMfl>K:ep, 
6a30Ban paAMOcraHMMn mjim nio6oe MHoe 

CpeflpIBO paflMOOBflSH. CpeflCIBOM paflM0CBfl3M 

102 flBJineicfl cpsAciBO camtA, AonojiHMisnbHoe 
K cpeAoiBy cb;i3m 101, laKoe KaK paAMOMOAeM 
(MOflyjifliop/AaiMOflyjifliop), coioBuiS 
paAMOienecjjOH, 6ecnpoB0AHbi(^ paAMOienecjsoH, 
cpeflciBO AsyciopoHHeR pawnocBHSM, nefifl>Kep, 
eaaoBas paflMociaHi^MB mum nio6oe mhos 

CpSACIBO p^M0CBfl3M B KOHTeKOie flaHHOfi 

saflBKM noHfliMe "cpeflOTSo paflMOCBfian" 
OTHOCMTCSi K Jito6oMy M3 nepe^noreHHbix 
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KaHanoM CBsaii 104 aanneTCfl 
eecnpoBOAHafl jimhmji paflM0CB;i3i/i, KOTopafi 
MWKer noflBepraibOH MHoranyneBOMy 
pacnpocrpaHeHMK). CjieflOBarenbHO, KaHajibi P1 
M P2 npeflCTaBJinroT flsa rpaffia ci^majioB 
Me)KAy nepBoCi aHieHHoPi 106 cpeflCTBa OBmv\ 
102 M aHieHHoJi 108 cpeflcrea cbasm 101. 
Kanajibi cbasm P3 m P4 npaxoflST wejKfly 
aHieHHoi^ 110 M aHTeHHoi^ 108. KaHanbi csaavi 
P5 M P6 npoxoflflT Mewny aHTeHHoCi 112 m 
aHieHHoEii 108, flpM 3tom noflpaayMeBaeicfl, hto 
peanbHoe hmcjio KaHanoB cbash Me)Kfly jiKjBoi^ 
M3 aHTeHH 106, 110 M 112 M awreHHoi^ 108 

MO>KeT 6blTb BojIbUJS ^JIM MSHbUje A^VX. 

CpeflCTBO cens^ 101 BicnioMaeT 
paflMonepeAaTHMK 116 m paflnonpHeiuiHHK 118, 
noflnnioHeHHbie v. aHTSHHe 108. 
PaflMonepeflaiMMK 116 u paflwonpusMHMK 11B 
ynpaBTiniOTca KOHTponjiepoM 120 
PaflMonepeflaTHMK 116 peannaoBaH c 
nGnonb30BaHneM jiioGoro cepMMHO 

BhinycraeMoro paflMonepsflamnKa npuroflHoro 
flufl ocymecTBreHMB 6ecnpoBOflnoM ceaaM. 
PaflMonpkieMHMK 118 peannaoEaH c 
ncnonbsoBaHneM jitoGoro cepuMHO 

BbinycKaeMoro paflnonpHewHUKa, npuroflHoro 
flufl ocyLL|ecTBJieHMS 6ecnpoBOflnofl CBflan. 
KoHTpojirep 120 pearnaoeaH c 
ncnajib30BaHneM MUKponponeccopa, 
L|i/KjjpoBoro npoL^eccopa curHanoa (l-\nC), 
nporpaMMnpyewora nornHeoraro ycTpoflcTsa 
(nnV) MJiM T n PaflMonepsflaTHMK 116 n 
paflMonpneMHMK 118 noflicnHDMeHbi k aHTSHHe 
108 flna paflMonepeflaMM \a paflj/ionpneMa 
CHTHajnoB Hepes aHieHHy. 

CpeflCTBO paflMQCBflan 102 amiOMaeT b ceGa 
paflMonepeflaiMMK 122, pafluonpucMHUK 124 
KOHTpornep 126. KoHTpojinep 126 MO)KeT bbiTb 
peankiaoBaH c ncnojibsoBaHnew 

MUKponpoqeccopa qMcftpoBoro npoueccopa 
curHanoB, nporpawMiipyeMoro noruMecKoro 

KoHipojiJiep 126 ynpaajissT paOoToii 
paflMonepeflaTHMKa 122 h paflMonpnewHUKa 124 
PaflMonepeflami/iK 122 peanM30BaH c 
HGnoJibsoDai lueM rroSoro cepufiHo 

BbinycKaeMoro paflnonepeflar'-iMKa npuroflHoro 
flra ocyiijecTBreHi/is BecnpoBOflHOM CBasn. 
PaflMonpi/ieMHMK 124 peajiMaosaH c 
McnonbaoBaHMeM jiio6ora cepwCiHo 

BbinyciraeMoro paflMonpHeMHHica, npMroAHoro 
Pf)a ocyiAecTBiieHMfl eecnpoBO^HoC^ cbhsi/i. 

Bbixofl pap,mnepe[]BiV4v\m 122 noflxntmeH k 
cxewaM 131, 133 m 135 aecoBoR o6pa6o™ 
ckirHanoB Ha rpaiae pa^i/ionepeflam/i. KaM^aa 
cxeMa BecoBoi^ o6pa6oTKti CMrHajioB Ha rpaicre 
paflMonepeflaHM b cboio o^epeflb noflKnicHeHa k 

CQOTBSTCTByiOmsn aHT9HHe 105, 110 lA 112 

Mepea oxeMy 113 aHieHHoro nepeitnioMaTerfi. 
Cxeruibi BecoBofi o6paeoTKH CMrnajioB na ipaicre 
paAMonepeAaHM B3BeLUMBaioT ckirHajibi Ha 
Bbixoflp nepeflaTHMKa b cooTBeTCTBHH c 
ynpaBnnioLUMM cumanoM, npMHRTbiM ot 
KOHTpojinepa 126, BbKOBHOM CHFHaji 
nepeflaTHMKB MO>KeT nqflaBaibCfl Ha cacewbi 131 
133 bi 135 BecoBoCf oepaSoTKi/i CMfHanoB Ha 
Tpaiae paAMonepefla4M Mepea 

CQOTBSTCTByiOlUlie npOBOflHMKlfl, TaK MTO Ka>Kflafl 

ynoM^iHyTa!) cxeruia npkiHLUMaeT 
coDTBercTByioiUMM CMrnaji; m]A nepea 06041^^ 

npOBOflHMK, TaK MTO BCB CSCSMbl BaCOBOfl 

o6pa6oTKM curHanoB Ha rpaKTS paflMonepsiaaMii 
npuHMMarar oflMH m tot ms CHman, 

Bxofl paflnonpneMHMKa 124 noflnniOHeH k 



Bbixofly cxsM 150, 152 m 154 aecosoPI 
o6pa6oTKii CHmanoB na TpaKTe paflMonpusMa 
Ka)Kflaji M3 cxeM secoBOM oBpaeoTKM na Tpaiae 
paflnonpneMa npHH/iiuiasT cooTBeTCTByKJinni^ 
CMFHaji OT cooTBeiCTByiomeSii anTennbi 106, 110 
M 112, BBefleHHhii^ Hspea cxew/ 113 aHTeHHoro 
nepeKmoMarenn. 

CxeMa 113 aHTSHHoro nepeioiioHaTejifl 
MCXKST SbiTb pean^aoBana a McnonbaoBankieM 
nio6orQ nofl;(Qflflmero flynneKCHoro ycrpoi^cTBa, 
nepeKnioMaiomeCi cxewibi, (Jjunbrpa mjim t. n. 
Cxeua 113 aHreHHoro nepeKmoHarenfi 
coeflUHflGT aHTeHHbi c TpaKTOM pafljionepeflaHM 
wnn paflMonpHSMa flnn oSecneHeHMa 
flynjisKCHoro mjim nonyflynjisKCHoro pejKHMa 
paBoTbi. 

Cxeiuibi 131, 133 m 135 BecoBoi^ o6pa6oTKM 
CMrnaxioB na ipa^e paamnepem^^ 6onee 
flaianbHQ v\ao6pax&uu na cfjur 2 Cxsiwa 131 
BecQBofi o6pa6oTKH c^majioB »a Tpaiae 
paflMonepeflaMM BuniOHaeT b ce5ji cxeMy 230 
cfjasoBoro caswa u ycnnnTenb 236 0 
parvJiMpyeMbiM ycuneHHew Cxewia 133 bscoboR 
oGpaeoTKM cumanoB ua TpaKTe paflMonepeflaMi/i 
BKnioMaeT b ceCn cxeMy 232 cf)a30Boro cflBMra m 
yownnTerb 238 c perynnpysMbiM ycnnenneM. 
CxeMa 135 aecoBOM o6pa6oTKi/i curHanoa na 
TpaKTe oaqnonepeflaMM SKnioMaeT a ce6B cxeuy 
234 cj:a3C3oro CAOura n ycurMTenb 240 c 
pe7.111pycML.iM yciiJieHneM. Vommenb 0 
pe-y.iupyeMbiM ycMneHMeM mo>kho aawehMTb na 
ycMni'Terb c nocToaHHbiM ycMTiewi/ieM, ecru npM 

curHana KawcAaa us oxew 230, 232 n 234 
4)a30Boro cflB^ra ynpasnfleTCfl neaaBMCMMO, tbk 



cl3a.->0Bhie CMrH.qnhi Ka>KAbiM ycMjiHTejib 
ynpaEnncTc^ -c3aBncMM0 KOHTponnepoM 126. 
GneuMan/cTap.i naBecTiibi M flpyrne cpeACTsa 
pe y. iMpud<n yuMjiehnfl n cjsasbi onrHanoB. 
llanpuMep, mo)kho psryri/ipoeaTb ypoBSHh 
curnana b nncfipoBOM npoLieccope CHrnanoB nofl 
ynpaeneHneM nporpaMMHbix cpeACTB n 
BbiBOflMTb cnmaji nepes ycunnTenb c 

nOCTOSIHHbIM ycnTieHkieM 

Ka>KflbiM ycmiATenb 236, 238 n 240 c 
perynnpyeMbiM ycuneHneM usSnpaTenbHO 
noflmcMeH nepea cooTseTCTByioinMCi 
nepeKTioMaTenb 250, 252 m 254 k 
cooTBeTCTByioLijeM aHTeHHe 106, 110 n 112. 
riepeKnioyaTenM noflnntoMeHbi k KOHTpojinepy 
126 ATifl paftMonpneMa ot Hero cumana 
MHflMKaLiMM nepeflaHM/npneMa. B pejKMMe 
paflMonepeflaMM nepeKnHDMaTenii BuniOMeHbi, mK 
noKaaaHO Ha cj3i/ir 2 B pejKuwie paflMonpHSMa 
aHteHHbi 106, 110 M 112 noAicJiioMeHbi k cxeMaw 
150, 152 ki 154 BecoBOM o6pa5oTKM c 

KajKA3H cxewia 150, 152 m IS-: 
oGpaSoTKM CMrnajiOB npi/iHuwiaeT ynpaansHDmufi 
CMFHan OT KOHTpor/iepa 126 i/i Ka)Kn3fl 
ynpaBJiHeTCfl mm CTAeiibHC, Ci^rnajibi c Bbixofla 
cxsM 150, 152 M 154 BeooBo;^ o6pa6oTKM 
CMrHanoB noAaioTca na bxoa npMeMHMKa 124. 
KoHTponnep 126 KoppeKTMpyeT secoBbie 

K03Ctxt)HMHeHTbl W4, W5 H W6 B COCTBeTGTBUM C 

M3BeCTHblMH anfopHTMaMH. B o6qeM, 
KOHTponrep 126 KoppeKTMpyei Ka)Knbifl na 

K03(tlCt)HMlfleHT0B W4, W5 M W6 Ha OCHOBaHMM 

BbixoflHoro curnana 124, MTo6bi 
onTMMMSMpoBaTb KaHGCTBO ckimajia 
paAMonpneMa. TpaKT paAMonpMeMa CMrnajia 
oGbiMHO onTHMnanpyaiTca nyrsM QfiecneMeHHfl 
MaKCMMajibHof4 npHHflToC4 bsjimmmhu nnv\ 
MoiAHOCTM, HUM nyTGM o6ecneHeHMfl 
MaKCMwanbHOM OL^eHKH OTHOtueHHH noineaHoro 
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cwmana k Luyiwy njiioc nowexaiw, 

KoHTponnep 126 Ebipa6aTbiBaeT <t)a30Bbie 
curHanbi flnn cxsm 230 232 m 234 cfjaaoBoro 
QflBnra m saftaer KoacpctJUHHeHT ycHJieHMH 
ycMJinTeneCi 236, 238 m 240 c perynnpyeMbiM 
ycMreHMeM b cooTBercTBHn c aapanee 
onpe/teneNHbiMM 3HaMeHM;iMM, xpaH^ii^MMMcn b 
nawiwTM 160. npuBefleHHbie Ta5jiHL;bi 1 m 2 hjim 
"KoppBufft cnoBapb" cnflep^Kai Becosbie 
K03(j3[:|3ML^i>ieHTbi p^st ipaKTOB paAMonepe^aMi^, 
BKHKmaiOlUMX Tpn aHTeHHbl 106, 110 M 112. B 
HMX npuBefleHbi K03c|3cf)imMeHT ycMneHUH v\ (Jjasa 
BMeoie c SKBuaaneHTHbiM KOwnjieKCHbiM 
npeflCTaeneHneM. B 3tmx npMMepax 



ripM 1 6 BeKTopax ^a^ 



1 50 xpaHMT oooTBSTOTByiomMe SHaMeHUR flnn 

TpeX aHTSHH, npM 3T0M MHAeKO MHM HOMep 

BeKTopa HaxoflMTCR B jieBOM GTonGLie^ a 
BecoBbie KoacjDctiMUMeHTbi W1, W2 m W3 flna 
Tpex oxsM 131, 133 m 135 aecoBOM oepaSoTKM 
B flpyrMX OTonSLlax 
TaGjii/me 1 npeflOTaeneHbi TOJibKO 
cflBurn. 3to 3HaHHT, HTO cjjasa 
nepeflaBasMoro oMma/ia SyflST 

KoppeKTMpoBaTbc;], a K03cjDct)ML4neHT ycMJieHUR 
ycurnTeneCi 236, 238 m 240 c perynnpyeMbiM 
ycMJieHMeM He Gyfler, flnfi peann3aL4mi 
L^iocj^poBoi^ KoppeicnupoBKH ctiasbi KOMnneKCHbii^ 
MucjipoBoei rpynnoBOM curHan yMHO)KaeTCR Ha 
npMBeaeHHbie Bbiiue KOMnjieKCHbie MMCJia. 
FlocKonbKy Koni/mecTBO MMGfOL^MXc;) seicTopoB 
paBHO 2'^, TpeSyeTCfl Meibipe pa3pHfl3, HToBbi 
npMOBOMTh BStfTopy MHqeKc Mo)kho 
McnojibsoBaTb TaSjiHi^bi aHaneHMfl, HMa>oL^Me 
SonbUJHR oC-beM. B npHseflpHHofi TaGjinL^e 2 
coflep)Km-CH 31 eecoBan K0M6MHai|i/iH. 

B 3Toi!l TaCjinue ^ _ n 

KOppeKTHpytOTCfl KaK K03CjDCf)M4l^eHT yCMJieHl/|fl, 

TaK ]A i^aaa, npuMew rpaKT paflnonepefl3Mii Ha 
HeKOTopbie aHTSHHU MHorfla nojiHOCTbio 
6jioKMpyeTCfl, scnn anaMeHMfl K03cf)cf)ni|HeHTa 
ycHJieHHfl paBHbi O. flna o6o3HaHeHnn HHfleroa 
BeKTopa Tpeeyercfl 5 paapflfloa (2 * pasHbix 
BeKTOpoB). TaSiiMMbi npeflCTaaneHbi 
Mcicniom/iTejibHO ppa npMMepa h He Moryr 

MCTOrKOBblBaTbCfl B OrpaHMMHTejlbHOM CMbicne. 

Mo)KHO npeaycMOTpeib TaGjinubi flpyroro 
oBteMa v\n]/\ flpyn/ie Ta6ni/iL^bi c raKMM )Ke 

KOni/lMeCTBDM SJieMBHTOB. 

Ka>Knoe SHaMSHMe K034)ct3ni4MeHTa ycHneHkin 
n dpazu oeecneMMBaeT pa3nyio AHarpaMMy 
HanpaBJieHHOOTM aHTeHHbl. HsMeHflfl 
KOSCtJctDML^neHTbi ycMneHUfl ycHrnTenn o 
peryjinpyeiMbiM yam&m&u w dpaau, mo>kho 
uaweHflTb fluarpawMy nanpaBneHHOCTH 
aHTeHHbl, 3a cnei mMeHSHm flMarpawMbi 
HanpasjieHHOCTH aHTeHHbl aHTSHHas pemeTKa 
CMO>KeT ynyMiiiMTb pa6QMMe xapaKTspnoTMKM 
yflaneHHbix cpeflCTB CEnsM, TeppMTopnanbHO 
pasHeceHHbix no 30He o6cry>i<HBaHMfl SaaoBoii 
CTannnM, m\A ynyMinnTb pacnojiojKeHne 
yflaneHHoro cpeflCTsa CBflSM A^q 
ocyiLieciBneHnq csnaM c eaaoaoCi cxaHmieM. 

fljin nyniLiero noHUMaHMn npuHnnna 
n3oGpeTeHHH noacHUM cyinHCCTb pa6oTbi, 
KOTopaa saKTiioHaeTCfl b cjieflyioLLieM 

KoHTponnep 126 3aflaeT secoBbie 
i<03c|3ctDH4MeHTbi W1 , W2 n W3 flnn ipaKTa 
paflMonepeflaHM na ooHoeaHMM aapanee 
ycTaHOBJieHHbix SHaneHMM nocne 

nepBOHaManhHoro ycTaHoaneHMfl ceasi/i co 
cpeflCTBOM CBflSM 101, KaK noKaaano b Bjioks 
300 (cjDMr, 3). riepBOHaMajibHbiM^ secoBbiM^ 



K03cfx:f)MHi/ieHTaMM Moryi 6biTb, HanpMwep, 
nocnGAHne sacoBwe K03c|x})Mi4i/ieHTbi W1, W2 m 
W3 M3 npeflUflymeCi CBfl3H, Tame Moryr 
6biTb eecoBbie K03c(x:t)i>iL^i^eHTbi, 

cooTBercTByioiijue fluarpaiMMe HanpaBJieHHOcin 
ccawofi LunpoKofi aoHOia oecny)KHBaHHB, mjim >Ke 

B KaHeCTSe IflCXOflHbK BeCOBblX WDSCfjCtJlflLIMeHTOB 

W1 , W2 n W3 Anfl rpaicra paflMonepeflann Moryr 
6biTb McnojibsosaHbi secoBbie Kooc^Mi^kieNTbi 
W4, W5 M W6, BbiHMcneHHbie flnn rpaKTa 
paflMonpMeMa. Beoosbie rascfjctii/iuMeHTbi 
aHTeHHbl Moryr sa/i^Barb Koscfjcli^L^MeHTbi 
ycMJieHMfl flns ycMnnreneR 236; 238 ia 240 c 
peryjiMpyeMbiM ycMJieHMeM i/i cfiasbi Ann cxbm 
230, 232 ]A 234 cfjaaoBora cflBMra, mv[ TOJibKO 
cfjasbi flnn cxeM cJoasoBoro cflBura. 

Bo BpeMfl CBfl3M nepeflaTHHK 122 nepeflaei 

HHCjjOpMaL^MOHHbie HaKeTbl Ha CpeflCTBO GBH3M 

101, KaK noKaaawD b 6noKe 302. Apyroe 
cpeflCTBO OBsan 101 npuHnwaeT onrnanbi, 
nepeflaHHbie c nepeflaTHHica 122, m nepeflaer e 
o6paTH0M HanpaBfieHMM CHTHaji noflTBep>xaeHHH 
npMSMa (AGK) mtim CMrnaji us noflTBepjKflSHUB 
npnewa (MACK) b saBMCHMOCTM ot Toro, 6bin 

fla-Hc7 uO.'ac /. KaK npaBuro, c KajKflbiM 
MH':t)opri'ai4ncHHbiM naKeTOM nepeAaeTca 
K0H-30_n = -an cyp.iMS mtim flaHHhie KOHTpojifl 
^nal^'-^CKHM M36biTCHHbiM KOflOM (CRC). Ecnn 
M3 pC;an_-0 HDMHnTOrO MHCjDopMamioHHoro 
naKS-a ne ncrynaioTCfl AaHHbie CRC i/inn 
KOH-oo.n=-an ^yMMa, Ha npMewiHMK 124 
nepeflasTCfl OMrHan NAGK 

Ecnn KOHTpojinep 126 npMHi.iMaeT onrHan 
noflTBep)KAeHi/iFi npi/ieMa, KaK noKasano b QnoKe 
304, nepeflaeicH cneAyioiLiMfi 

HHCjSOpMaL^HOHHblM HaKST B CHyMaS npMBWa OT 

cpeflOTBa 0Bfl3M 101 cwrHana oujh6kh, TaKoro 
KaK NAGK, KaK noKaaai-io b 6noKe 306, 
KOHDOJUep 12d BbioMpaei HOBbie BecoBbie 
Konftictimi/fiHThi W1, W2 n W3 p,m aHTewHbi b 
&ioKe 308 ripM OTOM aecoBbie ra3ct5cf)ni4MeHTbi 



;m HHaipawMa HanpaBneHHOcin 
HoBbie BecoBbie m3fp^v\u,y\eHJb\ 

MOryT 6blTb K03C|D45HHMeHTaMH, CBOSaHHbIMM CO 

cneflyioiiiuM HoinepoM eeicTopa b koaobom 
cnoBape xpaHflineMca b naMSTM 150, 
HanpMMep, npeflCTasneHHOM Taem/iLiaMU 1 kinn 
2 

B 6noKe npuHnxMn peujeHi/in 310 KOHTponnep 
126 onpefl^flGT, He 6biJi jim b nooneflnee 
Bpewis npHHfiT OT flpyroro cpeflciBa cbssm 101 
mrmn ohjmSkm b OTBer na cne^iyioii^yio 
fluarpawMy HanpaBJisHHOcfrii aHTSHHbi 
(Hanpi/iMiep, ecnM np^ nocneAHeM 
Mcnanb30BaH/iM stmx HOBbix BecoBbix 

K03Ctxi)HMHeHTOB C APyrOfO OpeflCTBa CBH3/I 6blJl 

npMHfli IMACK). B KOHTpojinepe 123 mokst 6biTb 
saAan neKOTopbii^ nepMOA BpeueniA, m 
KOHTponjiep 126 ne nosaojiHi Bbi6HpaTb 
BeooBbie K»3ct)4jh^uMeHTbi, ecnki b Te^eHkie 3Tora 
saAaHHoro neptioA? apeMem na hmx Sbui 
npuHfli curaan oluh6km. TaKUM oSpaaoM 
HCKnioHaeTCH BbicTpbiCi L^minMHecKi/iCi nepeCop 
fluarpaMM HanpaaneHHOCTM KOHTpojiJiepoM 126, 

eCJIM HI/1 OAMH M3 BeCOBblX K03C|3C|:>MUMeHTOB He 

o6ecne4MBaeT cenab Sea oiuh6ok. 

Ecnn npHHflTO cooSineHMe q6 oiuuBKe, 
KOHTpanjiep 123 b 5noKe 312 flaer KoiwaHfly 
nepeflaT^MKy 122 noaiopi/iTb nepeflany 
MHcjMpMauMM. 3aTeM KOHiponnsp 126 
Boaspaii^aeTCfl k 6;i0Ky 304 Afifl a)KV\p^mn 
CMFHaiia noflTBep)KneHHfl npnewa mjim curHana 
OLUneKH OT flpyroro cpeflCTsa cbash. 



00 



7] 



ripH 3T0M ar\&p)/eT noHMMaib, mo 6noKi/i 
npMHflTHf) peiLieHMfl 304 m 306 Moryr 6biTb 
pesin^iaoBaHbi ncxjpeflOTBOM npepbieaHMJi b 
OTser Ha CMFHaji oiumSkm, KaK 3to nweer Mecio 
B o6bNHbix TexHoronifix paflMonepeaa^M. 
TaKMM oSpasoM, cpeflCTBO oesan 102 mokbt 
BbinojiHfiTb nocTOflHHbiM npoL^ecc 6ycj3epn3amiM 
naKBTOB c KOAnpoBaHMeM M nepeMejKeHneM 
Me)Kny HMMM, a raioKe uoAynfiL^Mio m nepe^ny. 
ripMHqB CMmaji olumSkm, raKoi^ KaK NACK, 
KOHTpojinep 126 SbicTpo npepbisaei nepefla4y 

ppa l/l3MeHeHI/i;i BeCOBbOC KO3(|)C|]ML^kieHT0B W1, 

W2 M W3, nocne Hero npoL^ecc nepeiiiaHM 
BQ3o6HoanfleTca. 

Cn&ff/eT TaKxe noHMiuaTb, mto BecoBbie 
KO3cf30M4MeHTbi W4, W5 i/i W6 Gyflyr 
KoppeKTMpoBaTbc;) KOHTponnepoM 126 Ha 
ocHosaHMM CHmanoB Ha sbixoAe npneMH^Ka 124 
B oooTseTCTBi/iM c M3BecTHbiMM cnocoGaMi/i 

HacTo;iLnee MsoCpeTeHMe oeecneHMBaer 
OGoObie npenMyinecTBa fliifl lex cucreM 
paflMocaaaM, b KOTophix ipaKTbi paflMonepsflam/i 
M paAMonpMeMa MMemi paawbie HacTOTbi, b 
4acTH0CTM, flnn CMCTewbi CBfi3ii CTaHflapra 
GSM. ripn TaKMX ycnoBMflx BaBemnBaHMe Ha 
TpaKie paAMonpnewa b cxeiwax 150, 152 m 154 
BecoBot^ o6pa6oTKM CMfHanoB HeoesaaTenbHO 
o6ecneHMBaeT onri/iManbHbie eecosbie 
KoacjicpMUMeHTbi Ana BaaeujuBaHMfl b cxeMax 
131, 133 M 135 BecoBOM o5pa6QTKM cumanoB na 
TpaKTB paAMonepeflaMM. 3to o6-bflCHfleTCfl 
aaflsp>KKaMi/i paonpocTpaHSHMfi, nowexawn nnn 

flpyrHMM HBneHMflMM, HyBCTBHTejIbHUMH K 

HacTOTe. 

flpyruM BawHbiM acneKrew HBnueren 

CKOpOCTb, C KOTOpoW CpSflCTBa CBflaM 101 M 102 

nepeMetnarorcfl OTHOCMreJibHO Apyr Apyra Ecjim 
cpeACTBO CBfi3M 101 nepsMeinaeTC!! fibicTpo, a 

CpSAOTBO CBaSH 102 HenOABHWHO, TpaKTbl P1-P6 

pacnpocTpaweHMfi cwrHanos 6vavt Bbicrpo 
nsMSHRTbCfl. B HeKOTopbie nepuoflbi saauMHoe 
nepeMeiiiSHMe Me)i<fly cpeflCTBawn censn 101 n 
102 MOJKST OTcyrcTBOBaTb. 3to xapaKtepHO npn 
ocyLuecTBneHUM cbasm c neLuexofloM, npw 
KOTopoK aSoHeHT coTOBoro TenecfjOHa MoyKer 
CTOfiTb nnn MATi^ BO BpeM;i Tenect)OHHoro 
pasroBopa. B raKnx cuTyannax rpaKibi PI - P6 
GyAVT MSMeHSTbca c ManoM CKopocTbK) v\m He 
M3MeHHTbcq Boo6iAe. 

L4eneooo6pa3HO, moSbi oaho m\A o5a 
cpeApTsa cbssh 101 m 102 onpeflenfljiM 
CKopocTb, c KOTopoi^ OHM nepeMeu^aioTCfl 
OTHOcmejibHO apyr flpyra. Hanprnwep, uoxm 
McnojibaoBaTb flonnepoBCKHs HaMspsHiifl Ann 
onpeaeneHMfl OKopooTH v\3Menenm. 
KoHTponjiep 126 ncnonbayei MHcfjopMaiinK) o 
CKopocTM naMeHSHMfi flnfl onpefleneHHS, 
MaweHflTb JIM ycTanoBKH cj^aaw n awnjinTyAw B 
MacTHOCTM, M3o6peTeHMe oSecneMMaaeT oco6bie 
npeMMyu^ecTsa, rarfla cpeflpTsa cbhsu 101 m 
102 MSAneHHO nepsMeu^aioTCfi v\n]/\ cobcsm ne 
nepeMeiMatoTCfl OTHOCHTerbHO flpyr flpyra, ras 
KaK B STiflx CMTyaL^Mnx 3Siqep>KKa npnewia NACK 
OKasbisaeT MMHMMaxibHoe BOSAeMCTBMe na 
pa6oTy. B tskhx CMTyauMflx BbiBop AnarpaMMbi 
HanpaBJieHHOCTM aHTeHHbi Moxei cyii^eCTBeHHO 
BnMflTb Ha pa6oTy TenecjaoHa bo speMS 
paaroBopa. 3tq oBtBCHflaTCB tsm cfjaKTOM. mto 
Ai^arparuiMa nanpaBJieHHOCTM anrenHbi, 
oSecneMUBaioiAafi onTMMajibHbie ycnoBMfl atih 
flaHHoro aeoHGHTa, us nsMeHnercB. Kpoue Toro, 
nnoxan fluarpaMwia HanpaRnsHHOCTM BspoflTHO 
6yAyT ocTaaaTbCfl He)KejiaTejibHoC^ b TeneHMe 
Bcero pasroBopa. 



B CMTyai^MM, mrfla cpeflCTBO cbhsm 101 
nenaeTCfl rpaHcnopTHbiM cpeflCTBOM, 
ABM)KyiAMMCJi c SonbUJoCi ciropocTbio, eecoBbie 
K034)4)ML(MeHTbi, o6ecneHMBaioLMi>ie 
onTMMarbHyio anarpaMMy HanpaBJieHHOCTM ans 
cpeflOTBa CBflSM 101 , iworyr 6bicTpo MSMeHflTbCfl. 
no3TOMy i^3MeHeHMe AMarpauMbi 

HanpaBneHHOCTM aHTeHHbi Ka>KHbiM pas, KorAa 
npuHsiT oiiJn6o4HbiiS CMman mokbt ne 
npuBOflMTb K cyi^ecTBSHHOMy ynymueHMio 
paSoTbi ciflCTewbi cbjism 100. Kpowie Toro, 

BeCOBbie K03C|3Ct)ML4kieHTbl, KOTOpblS HS HBJiniOTC!) 
3Cf)(|)eiaMBHblMM B OAMH MOMGHT BpOMSHM, MoryT 

CTaTb onTMiwanhHbiMn nepea necKOJibKO cbkvha, 
MTO npMseAaT k Sbicrpouy napeKnioMSHMio 

BeCOBblX K09C|DCf)Ml^MeHT0B W1 , W2 lA W3. 
ECTeCTBeHHO, HTO BnHHHMe CKOpOCTM SaBUGMT OT 
KOHCTpyiCTMBHblX 0006eHHOCTeM CMCTeWlbl, B 

MacTHOCTM, OT 3afl9p>KKH MejKfly nepaflaMaW 
naKeia n npuBMOwi NACK 

SanoMUHaroinee ycTpoCicTBO 1 60, b KOTopowi 

XpaHflTCH 3HaMeHMfl KOSCjjCjjMUMeHTOB yCMJieHMfl 

M (itaa, MoxeT coxpaHflib Ta6nML;y Ai^arpaMM 
HanpaansHHOCTM aHTBHHbi, HcnoribsOBaHHbix b 
caMoe nooneflHee epeMfi, Flpn 3tom 
npeflnoHTMTenbHO ne ncnonb30BaTb b le^eHne 
saAaHHoro MHTepsana BpsMenn re flMarpawiMbi 
HanpaaneHHOCTM, Koropbie flann OLUMBoMHyio 
HHAMKaLiMio. SaAaHHbiti MHiepBan BpeMenn 
npeAnoHTMTsnbHO KoppeKTupysToa b 
saBMCMMOGTM OT CKopocTi/1 nepeMeii^eHMfl 
cpeACTB CBq3M 101 n 102 OTHOCMTejibHO APyr 
flpyra GnsflOBaienbHO, eonn opeflCTBa CBflSH 

101 M 102 He nepeMeiAatOTca oiHOCMTsnbHO 
flpyr flpyra, ynoMaHyibii^ BbiLue i/iHTepBan 

BpeMBHM MO>KeT OblTb paSeH BCeMy BpeMBHH 

coeflUHaHMq cpsACTB CBfiaH 101 n 102 lA 
HaoSopoT, scnn cpeACTBa CBasM 101 m 102 
6bicTpo nepeMeiiiaicTCfi OTHOcurenbHO flpyr 
Apyra, 3tot nepwoA speMenn MO>KeT 6biTb oneHb 
KopoTKMM MTiM pasGM Hyjito B nio6oM cnvMae 
3aflaHHbiM MHTepsan speweHu flo.n>KeH 6biTb 
CorbLue, 4eM Bpem Koppemu,m Kanana, HToSbi 
npeflOTBpaTMTb noBTopHbiPi Bbi6op eecoBoro 
K03cj34)Mi4i/ieHTa: KOTopbiM paHBe npi^BBJi K 

OUJUGKe M KOTOpblPi MO>KeT BHOBb yXyflUJMTb 

pa6DTy, ecnn Kanan He nperepner 
npenMyiijecTBO onucaHHoro Bbime BapwaHTa 

COC-OMT B TOM, MTO CpeflCTBO CBfl3l/l 101 
MSWeHFieT BeCOEbie K03(t)C(3L^I4l/ieHTbl 6e3 nOMOIHM 

flpyrux cpeACTB censn. CneflOBaTeiibHO, mo)i<ho 

peaj1M30BaTb CXeMy KOppSKTMpOBKkl BeCOBblX 
KO300>^M^eHTOB B CyiMeCTByiOlAMX CMCTeMaX 

6aa Heo6xoAMMOCTii M0flepHM3a^Ml/l 
cymecTByKiiAMX annapaTHbix opeACTB. 

ComacHO flpyrowy eapnaHTy 

ocyiAecTBJieHiiF M3o6peTeHMfl cpeflciBo cBflsn 

102 nepefl3eT CMman flnn onpeflsjieHUfl 

BeCOBblX K03Ctxt)M4MeHT0B AHH cxeM 131, 133 M 

135 aecoBOM cGpaSom CMrnajicB na TpaKTe 
paAMonepeAaMM, npi^ stom AaHHoe 
onpeflereHHe npoMSBCfli/iTcn na cpeflCTse cbasm 
101. B AanbHeCiiueM stot BapnaHT SyAST onncaH 
CO ccbuiKaMM Ha (})Mr.4 m 5. KoHTpojiJiep 126 
AaeT KOMSHfly nepeAaT^MKy 122 renepMpoBaTb 
onopHbii^ CMman, noAaBaeMui^ na aHTeHHy 106, 
KaK noKaaaHO b 6noKe 400. 3tot onopHbiCi 
CMman wojKaT 6biTb TOHajibHWM mjim Apyrt/iM 
npi/iroAHbiM CMmanoM. 

OnopHbiiS cuman nocTynaeT na aHTenny 106 
aa CHST ycraHOBKM wa Hynb KO30c|3M4MeNTa 
ycMJieHMfl ycMnHTsnePi 238 m 240 c 
peryjiMpyeMUM ycMJienneM n ycTanoBKH 
K03ctxJ)M4neHTa ycMJieHMii yoMnnrejifi 236 c 
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peryjiMpyen/ibiM yci/iJieMmM Ha HSHyneBoE^ 
K03ct)c|3imiieHT KoHTpoJinep 126 flasT KOMawfly 
nepeaaTHMKy 122 noflaib TOHajibHbiti curHan Ha 
aHieHHy 110, kbk noraaaHO b CnoKe 402. HTo6bi 
TonanbHbiii CMman nocrynun TonbKO Ha aHreHHy 
110; HeHyjieaoE^ K03ctx}5MMneHT ycMJieHMfl 
AOJDKen BbiTb TOJibKO Ha ycminTene 238 c 
peryjiHpyewbiM ycuneHHeM. KoHTpornep 126 
flaer KowiaHfly nepeftaiHMKy 122 noflaib 
TOHajibHbiC^ ckimaji na anreHHy 112, Ka^ 
noKaaano b 6jioKe 404. MToCbi TOHajibHbiH 
CHmaji nocTynnn TonbKO na anreHHy 112, 
HeHyjieeoi^ KoscjDctJM^MeHT ycMJieHMn floiDKen 
SbiTb TOJibKO Ha ycwni'iTene 240 c 
peryjiMpysMbiM ycMnem&M. 

TaKMM oBpaaoM, aaflannbiE^ TOHanbHbitl 
ckirnaji nocrynaer na Bxoa Kanxnot^ aHTeHHbi b 
pasHoe BpeMfi. AjibTephaiMBHO, mo>kho 
oflHoapsMSHHO noflaeaTb na bxoa xayKppR 
aHieHHbi 106. 110 m 112 CMmanbi paanofi 
HacTOTU win cumanbi, HMehoti^ne pasHbie Koau. 
Ho B JiioeoM H3 yKasaHHbix Tpex cjiynaeB 
CMman, noflaBasMbiCI na Ka>Kflyio aHTSHHy, 
flonwceH 6biTb paannMuwi pflu cpeflCTsa CBaan 
101 

npM 3T0M noflpaayMeBaeicfl, mto 
nepeflai'-inK 122 mo>kho noflcoeflUHHTb < cxewaw 
131 133 lA 135 eecoBoi^ o6pa6oTKM CMmajioe b 
rpanre nepeflann Mepes cooTBeTCTBynDtnne 

npOBOflHMKM LUMHbl, npOXOflfltHGM OT 

nepeflaTHMKa 122 k yKaaaHHbiw cxewaw. 3to 
noaaonaeT oiflenbHO naflaBarb paawbie 
CHrHanhi, EbipaSoTaHHhie nepsflaiMMKOM 122 
AHfl i<a>i<floR aHTeHHbi, na cxeMU BecoaoM 
o6pa5oTKH CMTHanoB b ipaiae paAnonepefla^^. 

KoHTponnep 126 OMUflaer npneMa eecoBbix 
CMrwanoB na npnewiHMKe 124, KaK noKaaano b 
GnoKB npuHfiTna peiiieHna 408. ArbTepnaTi/iBHO, 
KOHTpornep 126 mokgt npepbiBatb 
CTahflapTHyio onepauMio nepeflann npn 
nocrynnaHMM bscobux CMrwanoB. B nio6QM 
cnyMae, Koraa HOBbie aeooBbie K03ct)ctDMLj,neHTbi 
nocrynatoT ot cpeflCTBa csaan 101, KOHtponnep 
126 M3MeHHeT aecoBbie K03c|3cpnu,MeHTbi cxew 
131, 133 M 135 BecoBOil oBpaSoTKH cumajiOB Ha 
sHaMeHMJi, npuHflTbie ot opeflOTsa CBsan 101, 
lOK noKaaaHO b 6noKe 410. Eoni^ or cpeACiBa 

CB33M 101 npMHfll MHfleKC, KOHTpOJlHep 126 

BbiOnpaei BecQBbie KoactJctitmneHTbi, ceasaHHbie 

C SIMM MHfleKCOM, M3 KOflOBOrO CTOBapfl B 

naiwBTM 150 u cooTBSTCTBeHHO peryriMpyeT 
cxGMbi 131, 133 M 135 BecoBoPi o6pa6o™ 



B flanbHedLueM 6yflgT onucana paSoia 
cpeACTBa CBqaw 101 co ccbiJiKoH Ha dpw 5. 
KoHTpojiJiep 120 npHHMMaer onopnbie CHmajibi, 
nepeaaHHbie nepea Ka>KflyK) aHTeHHy 106, 1 10 h 
112, Kas noKaaaHO a OnoKax 500, 502 m 504. 
Xorn CMmanbi cBaaaHHbie c coaTBercTByioLAHMM 
aHTeHHawiM 105, 110 n 112, paamenehbi bo 
BpeMeHM, KaK 6biJio onMcaiHO Bbime co cobiJiKoii 
Ha (pv\r. 4, OHM Moryi anbTepnaTMBHO 
i/ifleHTMct)HL4i/ipoBaTbCfi CBoeiil HacTOToCf, ecnm 
MMeioT paanyro MacTory, m^m cbommm KQAaMM, 
eciiM MMeioT pasHbie koau. CjieAOBarejibHO, 
KOHTpojiJiep 120 MAeHTi/icfji/iL^HpyeT onopHbiiS 

KoHTpojinep 120 BbiMncrRer onTMwajibHbie 
BscoBbie m3cf)cf)ni^M©HTbi Ann cxsm 131. 133 h 
135 BecoBoi;^ o6pa6oTKM CL/irHanoB na Tpa^re 
paAMonepeAaHM, ncxofls h3 ypoBHefi npi^HfiTbix 
CMmanoB Ann Ka>Kflo« aHTSHHbi 108, 110 m 122, 
KaK nottaaano b 6noK9 505. BsKTop 
onTHMajibHoro Becoaoro K03cp4)Mi4MeHTa mo>kho 
BbiHUCHMTb ]A3 yomenm 4)a3bi npuHnioro 



CHFHana B KaHacTae aecoBoro KoscfjcjaMUMeHTa 

AHfl KajKAOW aHTeHHbi MO)KHO l1CnOJlb30BaTb 

conpfl)KeHHoe uDMnneKCHoe hmcjio 
KOMnjieKOHona npeflcraBJieHMfi onenoHHoro 
ycMJieHMfl M 0a3bi ana Ka)KfloP( aHieHHbi. 
KoHTponnep 120 nonyMaer o^eHOMHble 
yoMneHMe m (pazy flnn KaJKAOM aHiennbi nyrewi 
KoppejiflUMM npuHflToro onopHoro CMrnana c 
jioKaiibHoi^ KOHMei^ saAaHHoro onopHoro 
CMmajia, xpaHRiAei^csi b KOHiponnepe 120 
PeaynbiaT rappenjiMUM Me)KAy stmmm 
OMFHanaMM noKaabiBaei oneHOHHue ycMJieHne w 
cjaaay Ann rpaKTa paAMonepeAann ot Ka>KflOM 
aHTeHHbi 106, 110 h 112. 

AjibTapnaTMBHO. mo>khq McnonhaoBaTh 
KOApBbiC^ cnoaapb flna BbiSopa ssKTopa 
npeAnoHTMTenbHoro BecoBoro K09c|3c|]ML^MeHTa 
M3 cnMCKa KaHAJ^AaioB. 9to mo>kho pA^jiaib 
nocpSACTBOM Bbieopa Ma KOAoaoro cnoaapn 
BeKTopa, 6jiM)Ka(^Lijero k onTMiwanbHOMy 

BeCOBOIWy K03C}5C})Ml^MeHTy, BblHMCneHHOMy M3 

conpH>KeHHoro KOMnneKCHoro MMona oi^eHOHHbix 
VcunsHMfl M (fiaabi. AjibTapnaTHBHo, bsktop 
npeflnoMTMTenbHoro secoBoro Koscfict^M Linen Ta 
Bbi6npaeTCfl 0 qenbio nojiyMeHnn iwaKOHManbHoti 
MOLMHOCTM CMrnana npnewa na npneMHOM 
cpeflCTBe CBaan. 

MQ>KH0 BhlMl/ICJlHTb Ma KDflOBOrO CJlOBapfl 

BecoBbie K03ct)ct)ML4neHTbi, flaioiMMe 

MaKOMwanbHyHD MOLUHOOTb. KaK y>Ke OTMeHanoob 
BbiLjje ycMJisHi/ie i/i cfjaaa onopnoro cumana, 
nocnaHHoro c Ka)Kfloi^ aHTewnbi, ouewMBasTcq b 
npMSMHMKS nocpsflCTBOM Kopparfli^MM c 
MasecTHOfi noKanbHoiJi KonMei?i nepBOHananbHO 
nepeflaHHoro onopHoro CMrnana. ripi/i 3tom 
BeKTop eecoBoro tcoacpctsi^UMeHTa BbienpaeTca 
cnsAyioq/M o' 



MHAeKC = 0 

PflBJiaTb K = 1 npM K-1 

t - 

saKOHMfiTb onepaLiMW "ecnn" 



rfle OLieHOMHbie ycuneHne m cfjaaa cumara, 

2 M aHieHHa 3) npeflciaBneHbi b KOMnjieKCHOw 
npeflCTaBneHHM KaK Ci, a naOop fljiFi Bcex 
aHTeHH BeKTopoM c; H K-t^ BeKTOp BecoBoro 



KOSC^ML^/IBHia 



aaflaHHOM nepe^ne 
paasH w , npH ycnoaiflM. hto b nepeMHe. 

xpaHflineiMCB B naMBTH 120 cpaflCTea CBflan 101, 

M B KOHTpojinepe 120 cpeflCTsa OBRan 101 
HMee^cfl K Be<TopoB. |»| npeflCTaBnaeT 
Be.i/qMHy KownneKCHoro HMcna * a - 

TpaHCn03MHMI0 BSKTOpa HJIM MarpMLfbl ' B 

cnynas nepecTanoBKH CTpoK m CTon6uoB. 

CorjiacHQ aroC^ MBTOA/dKe nepeMHO>KaioTCfl 
BecQBbia K034)c|]M^MaHTbi H Ka>KApro BaicTopa 

B KOApBQM cnoaape mhaskcob c olishkoR 
BeooBoro noactJcj^i/mMeHTa m yci/ineHMfl flufl 
Ka)KnoM aHTSHHbi q lA npoM3BefleHMe 
ciaiaAbiBaeTCfl Ann nonyneHMfl speMeHHoro 
MawiepeHMfl t awinnnTyflbi Ana KOHKpeiHbix 

SeCOBblX K03C|3Ct3ML;MeHTOB. 3to BBnfleTca 

OL|SHK0fl aMnriMTyflbi cwrHana, KOTopwM 6bin 6bi 
npMHflT, ecnM 6bi na nepeflaT4HKe 6biJiM 
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npHMSHeHW flawHbie eecoBbie K03t^)ct)ML|weHThi 
HhASKO, CBflSaHHbIM c Hai/i6onbLUMM t 
(MaKCHManbHOM OLieHOHHoCi aMnxiMTyflpi*' Ha 
npneMHUKe), Bbi^npaerefl naK onTHwajibHbiii 
BecoBof^ K03(})tt)MUMeHT flTifl TpaKTa 
paflMonepeflaHM cpeflDiea cbasi^ 102. SareM 
MHfleKCbi, CB^saHHbie c onrkiMajibHbiMi^ 

BeCOBbIMM K03C|3CtJM4HeHTaMM, HOCbinaiOTCS B 

o6paTHOM HanpaBJieHkiti Ha cpeAcreo cbhsvi 102, 
KSK noKaaaHO b 6noKd 508. 

C noMombKD MOflejiMposaHHf) 6bino 
ycraHOBJieHO, mo peiueHne c HcnonbsoBaHi/iew 
KOflOBoro anoBapn TpeByer MeHb[nm 
HenponaaoflMTejibHbix aarpar nponycKHoW 
cnoco6HOCTM Ha mcxopfiu\eiVt nmm CRum, msm 

KBaHTOBaHMG COnpn)KeHHblX KOMnnei<CHblX 

npwHflTbix ycMJieHMH cf)a3bi, ecnn 
ncnonbsyKJTCfi GOOTBeTCTBytoLi^ne 
HOpMMpoEaHMS lA pacnpeflejieHMS BaawiojKHbix 
BeKTOpoB. Kpowe Toro, sjieweHTbi KOflOBoro 
cnoBapn MO)KHO BbiBupaTb c y-ieTOM 
o6ecneHeHHfl cneayroiUHx npeMMymecTB. flpM 

Bbl60pe BdCOBblX KOS(|)Ct)l4L|L<iaHTOB TaKI/IM 

o6pa30M, MToObi curnanbi M3JiyManMCb 6oree, 

Hew 0 OAHoPi aHTeHHbi, TpaicT paflMonepeflaHM 
oflHoCi aHTeHHbi he flaji>KeH nponycKaib bond 
MoinHOCTb. 3a CHer SToro orpaHUHMsaioTCfl 
TpeSoeaHUfl k hmkoboC^ mgllihoctm OTflenbWhix 
ycMjnuTeneti nepeflaioii^MX cxeM Ha Kax^flOM 
Tpaiae, oeecneMnaaB Bbii^rpbim b ctommootm m 
raSapMiax no cpaBHSHi^io c cMCTeMoPi, 
BbinonHeHHQi^ c B03MO)KHOCTbio nponycKaTb BC« 

MOLUHOCTb Mep93 OflMH MS TpaKTOE 

paflMonepeflaHM 

KpoMe Toro, Ta6jii/ma npeoSpaaoBaHUfi iahm 
KOflOBbifi ojiOBapb MOWST ncnonb30BaTbCfl flnn 
o6narMeHMfl raflnpoaaHMa c aaiUMToPi or 

OLUMSOK, B HaOTHOCTM, KOHTpOJIbHblX OyMM MUM 
flaHHblX KOHTpOnS HMKJlM^eCKMM HaGblTOMMblM 

KOflOM. KoAMpoBaHkie c aaiMHTOki or oujuOok 

MOKST COXpawflThOfl 0 MMflSKCHOpi MHCj30pMaL|M9R 

n nepeflaBaibC!!, He Tpe6yB BbiMMcneHUfi 
KOflnpoBaHMfl c aaiuMToti or olum6ok, 3to 
ynpoLuaei KOflMposaHMe c sainHioH ot oujuBok b 
nepeflaTMMKe, 

flpyroe npenwyinecTBO ucnonbsoBaHus 
TaSnimbi npeo6pa30BaHMfl saioiio'-iaeTCfl b tom 

ra34)4)ML^MeHTQB, QLjeHeHHbie bo BpeMa KajKfloro 
raflpa, Moryi 6biTb 6nM>KaiiiiJMMM k BeKiopy 
BsooBoro K03ct34)MnweHTa Ann caworo 
nocneflHero iraflpa. 3to ynpoinaei homck b 
paCoHsi^ cpeAe nepexoAOS, b KOTopoi^ 
HeeorbLuan CKopocTb mi^xemn oSycnaBniiBaeT 
MSAneHHoe MaMeHeHne BaKTopa onTniuiajibHoro 

BGCOBOrO l<03Ct)4)^UMeHTa ]A nO3T0My 

npeAb^qyi^Me BecoBbie K03ctx})ML^/ieHTbi Moryr 
ooTaaaTbCH Bnonne npMeMJieMbiMM. Ho 
KOHTpoTinap MO>KaT TaioKa aHanHSMpoBaib see 

SeCOBbie K03(]}C|3ML^MeHTbl B KOflOBOM CHOBape B 

TOM cjiynae, ecnn BecwBbie KosctJcfiML^neHTbi, 
6jiH>KaMLUkie K panee Bbi6paHHbiM BecoBbiM 

K03C|5Cf)HUMeHTaM, HeyflOBnQTBOpHTanbHbl. 

ripM McnonbsoBaHMM roflOBoro cnosapn 
cpeAOTsa CBH3H 101 n 102 flonKHbi nweTb 
oflMHaKOBbie 3HaHeHi/ifl. 3Toro mojkho flpcii/iHb 
sa c^er BbirpysKH KQqoBoro cnoBap^i m OAHoro 
cpeACTsa CBflSM b Apyroe. AnbiepHaTHBHO, 
MfflKHO npeflycMOTpsTb Apyrofl cnocoB. mtoBn 

npOBepiHTb, HTO 3HaHeHkl!l HOMepOB BeKTOpOB 
OflMHaKOBbl B OGOMX CpeflCTBaX CBH3H, 

Ma cfinr. 6 BHflHO, mto cpaflCTBO CBnaM 102 
nepe^ar na cpaACTBO CBStavi 101 

MHCjDOpMai^MOHHbia HaKei M OHOpHbie CMFHaAbl. 

OnopHbie CMmajibi nocbinaioTCfl OTflejibHO oamh 



3a flpyrwiw c Kaxppt^ aHTSHHW Me)Kny 
BpGMSHeM, KorAa HHcjaopMauMH 
oepaeaTbiBaeicn b cpsACTBe CBS\m 101 Anfi 

BblHMCJieHM^ K03Cjxt>MMI>qeHT0B, M BpeMeHeM, 

Koraa onpeflaneHHbii^ b cpeflCTBe cbasm 101 
BeKTop BecQBoro ra3cf)tt)ni|MeHTa Mcnonbayercfl 
B cpeacTse CBsan 102, cymecTByer saflppjKra. 
SaTewi cpeflCTBO cbh3m 102 nepeflaeT 

MHC|X)pMaL^klOHHbli^ naKGT, MCnOJlbSyfl BGCOBbie 

KO304)MMi^eHTbi, npi/iHflTbie OT cpeACTBa cbsism 
101. 

Ka)KAbifi pas npM nepeAa^e 
MHctxipManMOHHoro naKGia c aHTGHH 106, 110 m 
112 nepeflaKJTca onopHbie cMrwanbi n b 
qaeflCTBa CBHaH 101 BbiMMcnflioTcq woEbie 
BGCOBbie K09c}3cj5HL(neHTbi ATifi cneflyHDiAero 
naKBia. Mto6u MUHMMMSMpoeaTb s^jcfjeKTbi 
saAepjKKM B CMCTSMe o6paTHoCi cbhsm, onopHbie 
CHmaTibi MQWHO nepeflaeaTb He 

COnpMKaCaiOmmMMCfl C HHCflOpMaLIMOHHblMll 

naKeraMM, HTo6bi ohh Sbinn 6nM>i<e k 
HHCpopwiai^HOHHOWiy naKBTy, nooraHHOwy 
opeflCTBQM CBHan 102 c MononbaoBaHMSM 
K03ct)cf)Mm^eHTOB. AnbTepwaTMBHO, onopHbie 

CMmanbl M0>ICH0 nOMeCTMTb B MHCjDOpMai^HOHHOM 

naKeie. npuMeneHHe nH35oM m3 MeiOAMK 

MMHMMMSaLlMH I/ITIM MCKTIIOHeHMfl SaflepjKKM 

noMoraer M36e!KaTb npo6neM go csflsbio, 
BUSBaHHbix nsMeHSHUHMH B KaHane, mmsbiummm 
MecTO nocTie nepeftaHM onopHbix CMmajTaa. 

ripn 3TDM TaioKe noApasyMSBaeTCfl, hto 
KQH^oo.nnep 120 MO>KeT i/iHTepnonMpoeaTb 

BfiCQRhS KOSCflCflMUHSHTbl BSCOBblX 
KC3l4.nl:iM14HeH10B, CcJjopMHpOBaHHblX M3 OROpHblX 

CMrhanoB repeAanhbix c flBywfl naKeTaiUM 
HH'LpopweimnM. 3a unei cpopMnpoaannfl 
Koncfif|imi/fiHTOR MS nayy nocnsAOBaTarbHbix, 
y£(a.ioHH_ix ppyr ot flpyra onopHbix curHanoB 
Mo>KM'j yneo"; M3MeiieHM;i xapaiaepHCTHK 
ipaKioB Liai4/cjiiepeAaHii npn oripsAerieHMH 
oniMMarhHoi' A^'iarpauMbi HanpaeneHHOCTM flnn 



B pe>KMVie repeflaMM b LiMc^jpoBOki c 
CMC SMe ejie4>OHHOM cbhsm 700 (cpur. 7) 
saqeficTBcaaHbi repBoe cpeACTSo CBfiSM 702 n 

BTOpoe cpeflCTBO CB.qSM 704. CpeACTBO CB.q3M 

702 ccrep>i<MT aiiTeHHyio peiueTKy 706, a 
cpeACTBC CBfi3M 704 coAepjKUT aHTGHHyio 
pejjsTKy 708 AHTSHHbie peujeTKH 
BsanMOCBaaaHbi HecKonbKMiwM TpaKTaMU 
CMmanoB, oSoaHaMeHHbiMn oyKBoW P. CpeflciBa 
CBflSki 702 M 704 MoryT 5biTb peannaoeaHbi b 
BkVie paAMQCTaHLlMI^ flBycTopcHHei^ cbash, 
paflHOTene(t)OHa m BasoeoM craHUHH hjih i.n. 

CpeACTBO GBqai^ 702 EKniOMaeT b ceSfl 
KOHiponjiep 714, KOTopbifi Bbiflaer peneBbiG 
CMFHaxibi M MHcjsopMai^MOHHbie c^rHajibi, a TaioKe 
CMFHajibi ynpaajieHMH flnsi BbiSopa eecoBbix 

K09(tlCt)MMH9HTOB W1. W2 M W3 Ha TpaKTS 

paAMonepeAa'^M. PeneBbie ]/\ kiHcjsopMai^MOHHbie 
CMFHajibi nocTynaioT na bxoa cxewibi 716 
KOAJ^poeaHMfi M Mopifnunm. CMFHaxibi 
ynpasneHi/ifl eecoBbiMti K03ctx}}MMi<ieHTaMM 
nocrynaioT na bxoa cxeMbi 718 ycujieHun n 
ctiasoBOFO qabmfh, KOTopafl nepeAaeT CMrhanbi 
ynpaBJieHMfl aMnnniyflofl m cfjaaofi ot 
KOHiponrepa 714 na ycunmeiiH 720-722 c 
peryjiMpyeubiM ycmemeM m cxeubi 724-726 
(fiaaoBOFO CABMFa. Ci/irHanbi paflnonepsnaMi/i 
nocrynaioT na bxoa cdcgm 724- 726 cpaaoBoro 
CABHra Hepes cxeiwy 723 KaflpHpoaaHMH m 
(tJopMnpoeaHi/iq onopHbix curHanoB. 

Cxeua 723 KaApHpoBaHMfl m cfx^puMpoBaHMq 
onopHbK OMFwajioB KaApupysT flannbie m penb 
AHfl nepeflaHM m nofl^eT onopHbie cuFhanbi na 
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cxsMbi 724-726 (pasoearo pflBHra, no oflHOMy 
Ann Ka)KnoM aHTGHHbi 728-730 Flpn 3T0M cxewia 
723 KaflpMpoeaHHW m cfJopMi/ipoBaHMj) onopHbix 
CMrHajioB cJjopMkipyeT oooTBeTOTBytoinne 
rpynnoBbie cumanbi, no oflHowy ann ksukhoA 

aHTBHHbl, M COOTBeTCTByBLUMCI (^jaSOBblC^ CflBl^r 

BbinojiHfieTCfl Ha KaxsnoPi M3 C5xeM 724-726 
cpaaoBoro cflBHna. 

CxeMbi 724-726 cfjasoBoro CABbira CHa6>KeHbi 
MucjapoabiM yn/iHoiKiiTejnaM, tsk mto KOMnnsKCHbie 
SHaHeHHfi M3 KOAOBoro cnoBapn iworyr 
yMHO)KaTbcn Ha bbixoap cxeMbi Ka^MpoeaHi/i!^ m 
c()opMi^poBaHMfl onopHbix onmanoB, HTo6bi 
oBecneMMTb ctaaaoBbiCi cflBur. GMmaiibi co 
pflBuroM no (}3a3e npsoepasyioTcq b aHanoroBbie 
CHrHajibi B cxeMe 732 i^H^poaHanoroBoro 
npeoepaaoBarenfl. HacToiy aHanoroBboc 
CMfHajlOB nOBblLUaiOT B noBbiLuaiou^eM 
npaoepaaoBare/ia 734-736, m cMrwajihi c 
noBbiiueHHoPl MacTOToK ycHniflBaioTCfl b 
ycurnTennx 720-722 c peryjiMpyeMbiM 
yckireHMeM. KoscfjcpML^neHT ycHneHMH 
ymnmeneVi 720-722 c paryJinpyeMbiM 

yCMJIBHMeM BblBMpaeTCfl B OOOTBeTCTBUM c 

BecoBbiMM Koscfj^jMnneHTaMU Ann Ka)KAOti 
aHTSHMbi, TanMM o5pa30M. cxeMa BecoBoii 
o6pa6oTKM curHanoa Ha rpaKTe paflnonepeAaHU 
coflepKMT cxewbi 724-726 cfiaaoBoro cflBura n 
ycMJiMTenn 720-722 c peryni/ipyeMbiM 
ycMJieHneM. HecMOTpa na to, mto b flaHHOM 
npuMepe noKaaaHO rpn cxeMbi cpaaoBoro 
cflBi/ira, Ha npaKTMKe HeoGxoflMMO pea/iMaosaTb 
TOJibKQ flBe cxsMbi TaK KSK a6con(OTHa(q cf)a3a 
He Mweei aHaHewna, a TpeSyHDioa TonbKO 
OTHOCMTenbHbie cf^aabi rpex cxew bscoboJ^ 
o6pa6oTKH CMTHanoB na ipaKre paAnonepeAaMn. 

TpahTT paflMonpMeMa e cpeflOTae ceqan 702 
BKHioHaeT B ceSfi nQHM>i<aiomMe 
npeoepaaoBarejiM 740-742 flnn noHnxenufi 
HacTOTbi ci^maroB, npuHfiTbix cooTBeic rBeHHO c 
awTSHH 728-730. CMmanbi o noHM>KeHHoW 
HacTOToW nocrynaioT Ha bxoa oxewbi 744 
aHanoroBO-MMCljpoBoro npeoSpaaoBarensi 744, 
KOTopafi Bbiflaei na Bbixofle ccMTBeicTByiOMne 
L|Mc|3poBbie ci/imanbi Ka)KAoro ms BbixoAHUx 
CMrHanoB noHM>KaiomMX npeoSpaaoBaiejieM. B 
npoueocope 750 npneMHUKa 3tm L|H(})poBbie 
curnanbi fleiMOflyxinpyioTcfl. 

CpeflCTBO CBflSM 704 BKntonaeT KOHrpojirep 
752, KOTopbiM Bbiflaei penesbie i/i 
MHtjjopMai^MOHHbie CMrHanu, a laioKe cwmany 
ynpaBnennsi aha BbiCopa Koacticfj^i^MeHTOB W1 , 
W2 H W3 Ha ipaicre paAi^onspsAanH. PsneBbis v\ 
MH0opMauMOHHbie CMrHaiibi nocrynaioT Ha axon 

CXSMbl 754 KOAHpOBaHMfl M MQqyjlflUMH. 

Cumajibi ynpasjieHHfi BecoBbiMH 
K03c|3ctJHHMeHTaMH nocTynaKJT Ha BXOfl cxewibi 
756 ycMJisHUH M ctJasoBoro cflBura, KOTopafl 
noflasT CHrHanbi ynpasneHM;) aMnjiHTyfloR m 
dpasoiA OT KOHTponrepa 752 Ha ycifljiMTanifl 
758-760 c peryjinpyeMbiM ycMJieHneM m cxeMbi 
762-764 cfjaaoBoro cflBMra. Cumajibi 
paflMonepefl3HH nocTynatoT na bxoa cxeiw 
762-764 cJjasoBoro cflBura Hepes cxeMy 766 
KBApi/ipoBaHkin M ct)opMkipoBaH/iH onopHbix 
CMmajioB. Cxewa 766 KaflpupoBaHMn m 
ct)opMi<ipoBaHiifl onopHbix cbimaiioB KaApmpyei 
AaHHbie v\ peMb Ann paAMonepeAaMM i/i noA^er 
onopHbis tJMmajibi na cxeMbi 762-764 cfjaaoBoro 
PABi/ira, no OAHOMy Ann KaxcApi^ aHiennbi 
768-770. OopMi^pyioTCH cooTBercTByiomi/ie 
rpynnoBbia CMrnajihi no oflHOMy flnn Ka>KnoB 
aHieHNbi, M cooTBercTByioL^iiE^ cfiaaoBbiC^ (viBi^r 
npHMSHHeTcn na Ka)KAoiS m3 c5<eM 762-764 
ct)a30Boro oflBMra. Cumanbi co caemoM no cfiaae 



npeo6paayiOTCfl b ananoroBbie curnanbi b cxewe 
772 LiMctipoaHanoroBoro npeoSpaaoBaTenn 
HacTOTy aHanoroBbix cumajioB nosbiLuaioT e 
noBbimaHaiUMX npeoGpaaoBaTenflx 774-776, n 
CMmajibi c noBbiiueHHoCi MacToioCI ycunMBaioTCf) 
B ycMJiHTenfix 758-760 c peryjiMpyeMbiM 
yoMJieHMeM. Ko3ct)cf)Mi^MeHT ycMneHMfl 
ycMJiKirejieM c peryjinpyeMbiwi yamemeM 

BbieMpaeTCfl B COOTBeiCTBklM C BeCOBbIMM 
K034)4)MI4HSHTaMM fl^P KaiKppVl aHTSHMbl. 

Tpaw paAHonpiflSMa cpeacTsa cbssm 704 
BKnioHaeT noHi^KaioLAMe npeoepasoBaran^ 
780-782 Ana noHn;«eHMfl MacTOTbi curHanoa, 

npi/IHflTblX OOOTBSTCTBeHHO C aHTBHH 758-770. 

CMrHanhi c noHniKeHHoK hsctotom nocrynaioT Ha 
BXQA cxewbi 784 aHanoroBO-HMCtspoBoro 
npeoQpaaoBaTejifl, Koropaa Bbiflaei na Bbixofle 
cooTBeTCTsyioLnne LiMcfjpoBbie CMfHanbi Ana 
Ka>KflQro Ma BbixoflHbix CHrnanoB noHM>KaioLHHX 
npeoSpaaoBaieneM B npoiiecoope 790 
npneMHHKa 3TH i^HcfipoBbie curHanbi 
AewoAynHpyioTCfl. 

KaK noraaano na Meprerax, cpeflCTsa csqaM 

702 M 704 MflBHTMMHbl B TOM, HTO TpaKT 

paflMonepeflaHM mokct 6biTb peannaoBaH or 
cpeflOTBa 0BH3M 702 K cpeflCTBy cbhsm 704 nnn 
HaoOopoT. Ho cpeflCTsa cbh3m 702 \a 704 Moryr 
6hiTb BbinoriHeHbi pasHbiMM, HanpMMep, 
cpeflOTBO CBflsn 702 Moxer 6biTb eaaoBoii 
CTaHL|neM, a opeflCTBO OBflsn 704 
paflMOTenecjDOHOM. Flpn 3tom cneflyer 
noHi/iMaib, MTO Ha BaaosoiS craHLiMM rpa^ 
paflMonepeflaMM GyflST laKwe BKnhonaTb b ceBfi 
MynbTunneifcop flnn oB-bDflMHeHna curHanoB 
Ana MHOJKecTsa oflHoapeweHMbix a6oHeHTOB. 
TpaKT paflMonpneMa OaaoBOM craHLiMM Gyflei 
TSKwe BKJiioMaTb B ce6fl flswynbTunneKCDp ppa 
pasfleneHMfl cMrnanoB or pasHbix 

OflHOBpeMeUHblX a60HeHT0B 

B flajibHeCiujeM Oyflei onucaHO BbwucjieHne 
onrnMaribHbix secoBbix msct'CfiULiMeHTOB flnq 
TpaKia paflnonepeflaMU npn nepefla^e ot 
cpeflCTBa cBasM 702 na cpeflCTBO cb^sh 704, 
3T0 onMcanne b pasHOM creneHU 
npuweHMMO fljiw nepeflaMM ot cpeflciBa cbwsh 
704 Ha cpeflCTBO csnsn 702. HecMOTp^ na to, 
HTD CpeflCTBa CBR3H 702 M 704 niweioT Tpn 
aHTGHHbi, 310 onucaHMe B paBHoPi wepe 
OTHOckiTCfl K CMCTewe, MMeioifleM flpyroe 
Konn^ecTBO aHTSHH, M, cneflosaTenbHO, 

1 aHTeHH Ha ipaiae pafli/ionepeflaHW 
nepeflaioiAero cpeACTsa csaaki m nucno aHTenn 
Ha TpaKie paflHonpnewa npnewHoro cpeflCTsa 
CBflan. ripM ocymecrBneHMM cBflsn ot cpeflOTaa 
CBH3H 702 Ha cpeflCTBO CBH3H 704 I = 3 n N = 3. 

Oi^eHOHHbie yckineHkie ti c|3aaa CMfHana, 
npMHHToro Ha n-fi anieHHe npHewHHKa ot i-Ci 
aHTeHHbi napsAaTHMKa, npaflcraBneHbi (b 
KounneKCHOM npBACiaBneHUM) b Bf^ae q,n. a 
Ha6op AHfl Bcex KOMenHai^ni^ - MaipHMePi C 
(coAep)Kaqei;^ N crpoK ia I otojiSl^ob}. flpM stom 
OMeH04HbiB ycwneHMe m dpaaa na anieHHax 
768-780, KOTopbiB SyAyr nonynsHbi npn B6«Tope 

H BSCOBOrO K0SC()4)|/1L^L/iaHTa, cocraBflT om 

3tot BSKTop aecoBono matJictJi/iuHeHTa 
Bbienpaercfl na roflOBora onoBapn cnemyiomi^M 
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ecnw p > t Torfla 

MHfleKC = K 

t=p 

3aKOH4MTb onepaMnto "ecnn" 

SaKOHHI^Tb BbNI/ICnSHMe. 

KoHTpojiJiep 752 qaeflCTaa cbasm 704 
nonojibaysT ary MeroAMKy flnn BbiMHcneHHn 
BeiaopoB V nocpGACTBOM yMHOJKeH^a MaTpm^bi 

C Ha BSKTOp BecoBoro KOSCflCflMl^MeHTa, 

KOTopbiM aenaeTca nepsbiM BeKTopoiw BecoBoro 
K03Cj3Ct3MLJ,MeHTa B KOflOBOM CHOBape. McxoflHoe 

SHaMeHiie t BbiMMcnweTCfl m3 

BSKTOpa V, nojiyMaHHoro Ma w^. aHaHSHMS t 

npeflcraBJifleT OL^eHKy awnjiHTyAU CMmauia, 
KOTopbii^ Sbin 6bi nojiyMeH Ha nptieMHMKe npki 

BSKTOpe BSCQBOrO KOS^J^ML^MSHTa Ha 

nepeflaTHi/iKe v\ npM oOiieAMHeHMki ckimanoB Ha 
npMeMHUKB no MaKCMManbHOMy OTHOujeHi/iio. 
OSbeflMHeHne no MancMMarbHOMy OTHOujeHuro 
nenneTCfl xopomo useecTHbiM cnoco6oM 
oBteAMHeHMfl cumajioB or MHOKecTsa anreHH. 
Beiaopbi V nojiyMatoT na C i/i Ka)ivipro eeicTopa 

M eeCOBblX K03C|3CpHl^HeHTOB. Ol^eHOHHaH 

BSJiMMMHa p Ann KaiKfloro BacoBoro 

K03(t}C|}ML^MeHTa ^3 KOApBOfO CJIOBap;! 

BbHi/icnneTCfl nyreiui yMHOJKeHMn v Ha spMMTOBy 



TpaHcc|DopMaHTy ' 



Ann AaHHoro BeKTopa 



BSCOBOrO KO9C^0ML|HaHTa MnqSKC K, CBfiaaHHhlt^ 
C HaH60JlbliJliM 3HaMeHM9M p, MSMepeHNblM 

Tan/iM o6pa30M b KOHTpojinepe 752, 
nocbinaeicfl o5paTHO Ha nepeflaioii^ee cpeACTBO 
CBfl3M 702. KoHTpojiJiep 714 aaAaer ycujiiiTenflM 
720-722 c paryJiMpysMbiM yci/ineHMaM m cxsn/iaM 
724-726 c^aoBoro cflBMra BecoBbie 

K03C|3(})imMeHTbl, COOTSeTCTByiOlUMe 

nepeAaHHOMy HOMepy kihvieKca. 

TaKUM o6pa30M, KOHTponnep 752 OLieHMBasT 
paSoMne xapaKTepMCTMKH na Bbixofle 
npoueccopa 790 npnewHHra. BbixoAHOii CMmaji 
npot^eccopa 790 npneMHMKa naBJieKaercfl H3 
coBOKynHoro BbixoflHoro ci/irwana anreHH 
768-770 aHteHHoCi peujeiKM 708. Sra OL4eHKa 
TaioKe 6a3npyeTCfl Ha BecoBbix KDScfjcfj^L^HeHTax 
Ha ipaicTe paAi^onpkieMa, onpe^q^neHHbix 
KOHTponnepoM 752. 

KaK y>Ke OTMe4ajiocb BbiLue, na npneMHUKe 

OTHOIlieHMHD. EfO MOJKHO SaMGHMTb flpyrMMM 

cnoco^aMM onTHMHsai^nn, b MacTHOCTM, 
oniMManbHhiM o6^.eflMHeHMeM, eani/i 
>KenaTsnbHO CHMSMTb BriMflHMe noiwex Cnoco6 
oninManbHoro o6T=eflHHeHMfl jamae i.i3BecTeH. 
BMecTO oEiecneMeHMfl MatcMManbhOM 
aMnnMTVflbi mjim moluhoctm npwaMa OTHOiueHMS 
Ha KOHTponjiepe 752 mojkst o6ecnem/iBaTb 



noMsxaw nnioc Luyrwiy. 

B flajibHewLueM 6yflyT ■ 
BapwaHTbi peanMsanMM M3o6peTeHMq^ b KOTDpbJX 
npMeMHoe cpeflCTBO obash coflepjKMT KoppeKTop 
820 ripM 3T0M onMoaHMe npMBOflj/iTca Ann 
npneMHoro cpeACTsa CBflsn, BKniOHaioinero b 
ceSfl oflHV aHieHHV, m nepeflaiOMero cpeflCTBa 
CBasM HMSHDinera necKOJibKO anTSHH, Kaic 
a cfjMr.l M 2. 



KOSCjDCpMq^eHTOB l/l BblHHCJieHMfl 

ycTaHaannBaewbix napaweipoB Ana KoppenTopa 
820 Ha Tpawe paflMonpneMa. McnonbaoBaHMe 
nepeflaMU onopHoro cwrHana na npi^eiwHoe 
qaeACTBO cbji3h Ann HacrpoPiKM rappeiaopa 820 
M3BecTHO, B TpaAHUMOHHbix CHCTeMax onopHbiM 
CMrnaji BbiOnpaercfl raKMM oSpasoM, HTo6bi 
ynpocTHTb ycraHOBKy KOscjsctiiiLiHaHTOB. 

Ho aBTopbi oenapywHni/i, hto ecnn 
nepeflaioinee cpeflOTBO HMeer anieHHyto 
peiueTKy, a npnewHoe cpeflCTBO Mweei 
KoppeKTop, 

TO nepsAaaasMbiW onopHbiPl ovtrnan mo>khq 
BbiGnpaTb c yHSTOM yMeHbmeHMfl sarpai na 
nepeflaMy onopHbix CMrnajioB, coxpaHfln npM 

3T0M 60J1blUMe KOSCpCfUL^MeHTbl yCMrSHMn Ha 
SHTSHHOM peiUeTKB. 

CorjiacHO HaoGpeTeHHto Heo6xoAMMO 
nepeflasaTb HecirojibKO onopHbix cnrHajioB, no 
QAHOMy Ana na^KAOM aHieHHbi peujeiKM. Ecjih 
apeppTBOM CBqaH 101 RBnoeTCfl 6a30Baq 
craHMHB, a qaeflpiBOM CBfiaM 102 
paflMOTenecjDOH, to L(ereooo6pa3HO 
McnojibsoBaib amnan. o&ecneHUBaioinMCi 
MHHHwanbHbie saTpaTbi npn nepefla4e Ha Bbi6op 
eecoBbx KoscfiiCbi/mMeHTOB Ha TpaKTe 
patMcnepe^iaHM ope^ncTDa ccrsn 102, he 

cpeflCTBe Z3t^2/ 101 flB.iaciineri'ca GaaoBoti 
ciaHU/efl CpeDp'30 gbasi/i 101, aannioLLieecq 
6a.iQR0M cTa-i.MeS, hmsst flQCTaTOMHhie 
cfriy-K^MOHarbHbic bosmoxchoctm Ann 
BbinonHeH/s= zr3>mb\x BbNMcneHMfi np^ Bbi6ope 
SHSMUHm HJiH KuppsKTopa 820, Torfla Km 
3HGpraTMM©CKne aaTpaTbi b cpeflCTBe CBBaM 102 
uerecoo5pa3HO cbgctm k MUHMMyMy, HTo6bi 
npoflnnTb cpoK cny}K6bi SaTapen 

Ecjih >ks cpeflCTBO cbh3h 101 HsnneTCfl 
noflBH)KHbiM a cpsflCTBO OBflSM 102 eaaoEoPI 
craHMHeM, >KeraTenbHO MUHMMMSi/ipoBaib 
noTpe6HOCTH cpeflCTBa CBflsn 101 noTpe^HOCTH 
paflMonepeflaHM He mem raKoro KpiiTMHecKoro 
SHaHeHMH fln^i OasoBoPi CTaHijkin, noGKonbKV ona 
MO)KeT nepeflasaTb cwrHan, He 3a5oTncb o opoKe 
cny)K5bi OaiapeH. ropaaao ea^KHee pacxofl 
peoypooB nopTaTMBHoro cpeflCTBa CBwan na 
BbiHMcreHne SHaHeniiM flnw KoppeKTopa 820 na 
TpaKTe paflMonpneMa, CneflosaTenbHo, ecniA 

cpeflCTBO CBfl3l/l 101 flBTIBeTOfl nOpTaTMBHblM, 

>KenaTejibHO, HToCbi onopHbiiS CMrHan no3Bonflji 
ynpocTMTb BbiHHcneHkie ycTaHaBJikiBasMbix 
napaMeipoB pf]n Koppe^opa. TaKi^M oSpaaoM, 
cjieflyei noHMMaib 4to mokho HcnoJibaoBaib 
pasHbie c^marbi b lOHeoTBe onopnonD CHmana, 
B saBMCMMOCTM OT Torc, naKoe M3 CpeflCTB 
CBH3H, 101 mv\ 102, fiBinfleTCfi nopiaiMBHbiM a 
cMCTSMax canaM, a 4acTHOCTM a 
paflMOTenectJOHHbix ceTnx. 

Ecnn cpeflpiBO cbash 101 HBJifleicfl 
paflMoieneclJOHOM, Ann ynpoLiieHkifi BbNi^cjien^;) 
ycTaHaannBaeMbK napaMerpoB Koppe^opa 
onopHbiM curnan flBnAercn Hactbto 
MOflyri/ipoBaNHbix flaHHbDC HanpMMep, KaK b 
CMCTeMe CTaHfl3pTa GSM. TaKkie onopHbie 
CMmajibi noKaaaHbi na ct]bir.12, rfle ohm 
flociaTOMHO paaneceHbi bo BpeMeHM, HToCbi 
yMacTb 3ap,epKKy WHorojiyMaBoro 

pacnpocTpaneHMfl. HaHajio i/i Konei^ onopHbix 
CMFHanoB xapaffrepMayeicfl nepMOWOM 
nMnooSpaaHoro MawaHeHMfl, mtoGu McmioMmh 
MmoBeHHoe MaiweneHMe moiuhogtm 

MToCbi MHHMMM3MpoBaTb saTpaTbi, onopHbie 
OMmajibi /icnonbayioTCH ana cHHxpoHM3aL|HM 
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HacTpoflKi/i KoppetfTopa \a Bbi6opa eeiaopoB 
BecoBbix K09cM)MMneHT0B KpoMS Toro, Ann 
flononHMTenbHoro CHM>KeHHfl aarpar 
MonojibsytoTOfi onopHwe oi/imajibi, 
OTrn^aioLUMecfi or cwrHajioB, o6biMHo 
npHMSHfleMbix B cjHCTSMax TDMA (Hanprnwep, b 
CHoreMax craHflaproB TATRA h GSM), flrp 
BbiSopa BeKTopa aecoBoro noacfxJjui^MeHTa c 
noMoqbio HacTpoP^KM Koppeiaopa npi/iMeHfleTC»i 
peLUdHHd c McnonbaoeaNi'iaM Koppaovo cnoeapn. 

CxsMa 800 KOHTponnepa, BKnioMaiomafl 
cxeMy 802 HacrpoP^KM Koppeiaopa, 
npeflcraBJieHa Ha dpm. 8, 3tot KOHTpojinep 
MOWHO McnojihsoBaTb B cpBflCTBe CBnan 702 miw 
704, MJiM 5 TOM n flpyroM, n OH McnojihaysTCfl b 
TOM cnyHae, norfla oflHO mjih o6a cpeflCTBa 
cb;i3m MMGfOT KoppeKTop. Cxeua 800 
KOHipojiJiepa BunioHaeT cxewy 804 npoL^eooopa 
onopHbix CMFHajioB, «DTopaH o6pa6aTbiBaeT 
npMHflTbie cuTHajibi pj\a BbiHHoneHHfl BecoBoro 
K03ct)4'HL4neHTa fljia aHreHH Ha flpyroM cpeflCTBe 
CBfl3M, nwieioineM aHieHHyio peiuemy. Cxewa 
806 Bbi6opa BSKTOpa secoBoro KoactittJUUMeHTa 
ncnojibsyeT yKaaaTenb aeooBbix 

KoactD^JHHneHTOB, xpaHflinntic;! b kdaobom 
onoBape 808, Hanpuwep, b cjDopMe laOnMLibi 1 
MJiM Ta6nMi4bi 2. BbiGpaHHbiM eeKTop BecoBoro 
KoacfjctJUHnewTa noflaeTca wa exofl cxewbi 802 
HacrpoMKH Koppeiaopa m cxewbi 812 flBoi/iHHoro 
cfjopMaTa n KOflnpoBaHi^a. CSOMa flBoi/HHoro 
cfjopMaTa v\ KOflMpoBaHna BWAaeT MHcJxspMamiio 
flrn paflwonepsfla^M Ha flpyros cpeflCTBO cbbsh. 

dspeflaioLiiee cpeflCTBO CBqan nocbinaeT 

MHC|30pMai^M0HHbie M OnOpHblG CMTHanbl, KaK 

noKasaHO na cfjiir. 6. OnopHbie ci/imajibi 
nocbinaioTCfl nesaBucuMO c Ka>KflOM aHTeHHbi. 
flnn MMHMMM3aL|HM acjacfieiaoB aaflepsKKM a 
CMOTeMax oSpaTHoR cbasm onopHbie curHanbi 
npeflnoHTHTerbHO nepeaaioT ne 

CCnpHKaCaiOtHMMMCfl C MH4)apMai4MOHHblMM 

naKfiTaMH KpoMe roro eonn npMeMHOs 
cpeacTBo MMeeT KoppeKTop, M secoBbie 

i<03c(3ct3HHMeHTbi KoppeicTopa M Ha TpaKTe 
paflMonepefla^H flns aHTSHHOM pemerKi^ 
ycTaHaBJiMBahOTca Ha ocnoBaHMM oflHoro m Toro 
>Ke onopHoro cumana, to curHan flns KajKfloti 
aHTSHHbi npeanoMTMTenbHO paaaenseTca bo 
BpeMeHM BMecTO Toro, MToCibi paarnHaTbOfl no 
4acT0Te m\A KOfly. 

CHanana onMiueM cnocoS, npn KoiopoM 
BeKTOp BeooBoro Koacfjcfim^MeHTa onpeAenatoT 
HesaBHCMMO OT ycraHOBKM Koppeiaopa, a aaTew 
1/13 BeKTopa BecoBoro i«]3ct)c|ii/iL;MeHTa 
onpefleiiflioT ycTaHaBJiMsaek/ibie napaivieTpbi onn 
KoppeKTOpa npnewHHKa. 3tot cnooo6 
npMMeHneTCfl. Kor^a onopHbie CMrnajibi 
Bbi5iipaioTcn c i^ejibfo MMHHivii<i3aMkiti saTpar, hto 

MO)KeT HMeib MSCTO, eCHU CpeflOTBO CBfl3l1 101 

flBnnsTCfl SaaoBoC^ CTanuMeCi. flpi/i 3tqm 
MononbsytoTon aHaHeHun, npeflBapMTenbHO 
aaflaHHbie b cpeflCTBe cbhsh. MaipHi^a X 
sanoMk/iHaeicn b cpeACTBe CBn3/i bo Bpeiuin ero 
i/i3roTOBJieHHH, noflnnioHeHMfl hjim npn 
MononbsoBaHMM B HOBoti CHcreMe. MaTpuL^y 
BbNMcnflioT cjieflyioLUHM oepasoM; 

M= (y y> y 



CTOiiSua HSBecTHoro 



onopHoro ci/imana, a y - apMMTOBa 

TpaHcc|DapMaHTa ot Y. 

Cxeiuia 804 npoL(eccopa onopHbix curHanos 
(ttii/ir. 8) BbNMcnneT m aanoMnnaeT 
KoppejifmiioHHyio MaTpi/ii|y R Ann onopHbix 
cirirHajioB T H 

rfle - onopHbiM cuman, np^naTbiM ot \-<a 

aHTeHHbi, a si* - apMHToaa TpancclaopMaHTa 
onopHoro cumam, npHHAToro ot i-M aHTeHHbi. 
SaTSM cxewia 806 BbiSopa ssKTOpa aeooEoro 

K03Cj3C})ML|MeHTa npOM3BOflMT BbNMCneHMfl ftHfl 

Ka)KflDro MHAeKca b koaobom cnosape 808, 
MTo6bi nojiyHMTb MaKCMwajibHbiPl cumar 

MOIUHOCTH, rflPp ^ m".ij.w 

H - B03M0)KHbli<l BeKTOp BeCOBOTO 

KOScjxfiHq^eHTa h apMMTOBa 



TpaHCCfXjpMaHTa BO3MO>KHOr0 BSKTOpa BSCOBOrO 

Kosc|xt>ML4i^eHTa. TaK^M 06pa3OM Bbi6MpaeTC!q 

MHASKC BeCOBblX KOdCjjCpML^MeHTOB, P^Kl\i\m 

HanSojibiijae aHaMSHUs p. 3aTaM mha^to 

BblSpaHHOrO BSKTOpa BSCOBOTO KD3Ct)4)L/IUMeHTa 

nepeflaeTcn na TenecfxaHHbiti annapaT Hepes 
cxemy 812 flBon4Horo tjaopMara h KOflnposaHHS. 

riocna SToro BUMMcnnioTcn K034)ct)HUMeHTbi 
M3 BbiSpaHHoro Be^opa secoBoro 
K03ct)ct)H4^eHTa. HanpMMep, b KoppeKTope c 
OMeHKOM noGneflOBaienbHOOTM no 

MaKCMMajibHOMy npaBflonoflo6nio (MLSE) 

K034xJ)MMHeHTbl KOppeKTOpa C{)OpMMpyiOTC5! M3 

napaMSTpoB, nonynenHbix b cxeMe 802 
HacTpoHKM KoppeKTopa: cneflyioinMM oBpasoM. 
CHanajia BbiHHcnneTcn Betrop v, , KOTopbw 

flBnaeTCfl oi^eHKoPi cumana, KOTopbifi 6bin Bbi 
npMH»T, ecnM 6bi onophbiM ctimaji 6bir nocjiah 

QqHOBpeMSHHO CO BCeX aHTSHH C Bbl6paHHblMl/| 
BOCOBblMH K03C{34)Ml4l/ISHTaMM, 



rfle W-i mmeJC7\ i-m sneMeHioM 

BblOpaHHOrO BOKTOpa BeCOBOrO K03C()C|3l/IL;MeHTa. 

OueHKa h Kanana, m3 KOTopo^^ nonynaioT 

ycTaNaBn/iBaeMbie napaMeTpbi, BbNkicnneTOfi 
cjieAyroMi^M oOpaaoM 



rfle 1 



• MOflynnpyioLLiMM ^MnynbCHbiPi 



OTKfinK cpunbTpa, (He noKaaaHHoro na MepTe>Ke) 
B nepe^qaioLAeM cpeAciBe cbasm, a f<} osHaHaei 
csepTKy. 

3tot BeKTop b McnojibayeTCfl pf\9. 

CMHxpoHHaai^MM CMMBoroB BO BpewieHM nocne 
Hero ycTaHaaniiBaeMbie napaMSTpbi i(oppei<jopa 
onpeflejisiOTCF c noMOiAbio cooiBeTCTByroiaero 
cnoco6a, MSBecTHoro cnet^MaiiHCTaM. ripoMecc 
ynpoLnaeTCfl aa cmst npe^aaapnTenbHoro 
BbiHMcreHMfi KaK MO)iCHO Sojibiiiero KonnnecTBa 

ycraHaBJiMBaeMbie napaivieTpbi KoppeKTopa 
/inn HHc|3opMaL(uoHHoro naKSTa onpeflennfoi 
oflHOBpeMSHHO c Bbi6opoM BSKTopa secoBoro 

K03lt)(j3MLlMeHTa flJlH flaHHOrO MHCfJOpMaL^MOHHOrO 

naKBTa. B neraropbix oGcTOHTejibCTBax na 
Tpaicie oSpaTHoPI CBfiaii MOKer nMeTb wecro 
cyi^ecTBeHHan 3aAap>KKa, KOTopan BmineT iok 
Ha TOHHOCTb BbiSopa BSKTopa aeooBoro 
K03(t)4)iiL4HeHTa, Tan H Ha HacTpoiiKy KoppeicTopa. 
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B anbTepHaTWBHOM sapwaHTe ycraHasnMBaeMbie 
napaMerpbi KoppsKTopa Ann oflHora naKera 
onpeflenflKiT i/i3 onopHbix ckirHajioB, KOTopbie 
MonojibsytoTCfl onu nony^enm seKTopoB 
BecoBbix R03ct)(i)MUMeHT0B flHfl cjieflyKJUjero 
MHctJopMai^MOHHoro naKera. ripM 3tom 
yMeHbiijaeTCfl 3aAep)KKa b ycraHOBJieHMM 
napaMerpoB Koppetropa, m npuMeneHne 
ASHHoro BapiriaHTa bo3mo»(ho, ecni^ BbiOop 
BecoBoro KG3ct)c|)i4L4MeHTa M yoTaHaBHMBaeMbix 
napaMerpoB KoppeKTopa npoMSBOAHTC^i 

HeSaBMCMMO. 

OnopHbie curHanbi, KOTopbie MUHUMMSnpyKT 
sarpaTbi, aBJinwTCfl Hacibio MOflyjinpoBaHHbix 
AaHHbix, o6riaflammMX laKMMM CBoWcTBawM mto 
noicaaaHHaa BbiLue o6paTHafl (y '^y)"^ xopoujo 
oSycnoBJieHa, Kan bmaho ms ct3Mr.12, onopHbie 
ckirHanbi Oyflyi flocraTOHHO pasfleneHbi bo 
BP9M9HM, MTo6hi v^scTb aaflep)KKy 
MHoronyHeBoro pacnpocTpaweHMfl Hanano m 
KOHeii onopHbix cumajioB xapakTepnayeTcs 
nepMOflOM nnjioo^pasHoro mMeHeum, MToGbi 
McmioHi/iTb MmoaeHHoe nsweHeHne Moti^HOCTH. 
TaK >Ke raK b naKerax b coapeMeHMbix TDMA 



ComacHO Apyrowy BapnaHiy 

ocymecTBHeHwa naoGpeTeHMH seKTop Becoaoro 
KoscfictiMLiMeHTa onpeflenacT BMecre c 
ycTaHaarnBaeMbiMM napaMerpawM KoppeKTopa 
3tot cnoooS raioKe npMweHMM b rex cnyMaax, 
KorAa oncpHbie curHanbi Bbi6npaK)TGfi c qenbio 
MMHMMnaaMMH aarpar, hto bosmo^ho, Korfla 

CpSACTBO CBfiaM 101 flBJIflSTCfl 6aaQB0M 

CTaHL(MeM Stot noAxoA MenecooSpaaeH, ecnM 
AnnHa KoppenTopa He msBomer eMy aaxBarnTb 
Bce MHoronyHeeoe pacnpocipaHeHne ripn 
TamM peujSHMM Mononbayerofl apxureiaypa 
csceMbi 900 KOHTponnepa, noKaaaHHaa na dpw. 9. 
CxsMa 900 KOHTponrepa MO)i<eT raioKe 
iiononbsoBaTbCfl c KoppeicropoM MLSE. Cxewa 
902 Bbi6opa BSKTopa secoBora K03<t}c|3imM9HTa m 
HacTpoMKii KoppeKTopa i/icnojibayei cneAytoinkie 
BennHUHbi: 
X = (yHy)-V" 



onopHoro cMma/ia. 

3TM 3HaHeHHH BblHHCnfltOTCfl 

npeABapMienbHO v\ sanoMMHaioTCH b 
KOHTpojinepe 752. ksk 6bino BKpaiMS oniicaHO 
BbiLue. ApyroK MSBecTHoK HMnynbCHofi 
nocnefloeaTejibHOCTbKD flBJiHeicH z, KOTopyio 

onpsASJiflioT TaK, mto mrfla a cf)MjibTpyeTcn 

MOAyJinpyciAMM 4)MnbTpoM [hb noKaaaHHbifi Ha 
MepTe)Ke cfiMnbTp wa ipaKie paflMonepeflaMi/i 
cpeACTBa cenan 702), tAMe\oimAM MMnynbCHbw 
OTiaiMK in (HanpwMep, cpujibip c KocuHycHbiM 

noBbiLUSHHeu), peaynbTHpyioLMHM ci^irHaroM 
6yAeT p. riepsA Jeu. ksk ^onojibsoBaib 



HHAeKC = 1, MHH OLUHGKa = 1000000,0 

p_ nopor passH Hucny Me)Kny 0,0 h 1,0, 
HanpHMep, 0,7. 

rflp c. - aeicTop KoacfJC^JHLiMeHTOB, 

npeflOTaBnflicLL\MX KOMnoHeHTbi o5"beAMHeHHbix 
OTKHMKOB cfjHnbTpa H KaHana ot i-M nepeAatoLMefl 
aHTeHHbi, n - MOflynnpyioLMMPi MMnynbCHbit^ 

OTKTinK 4)MribTpa Ha TpaKTS paflMonepeAaHM (He 
noKaaaHHoro na HeprejKax), a 3 osHanaeT 
CBepTKy. McxoAHoe ananeHMe MUHMMaiibHoCi 
olumOkm BbiOnpaercH OonbLUMM. SHaneHMe 
p_nopora BhiSMpasTOH tskhm ofipaaoM, MTo6hi 

OrpaHM4HTb KOriMHeCTBO HeoBxoflMMbix 
BbNMcneHnii CneflOBaTejibHO, 
paccMaTpHsaioTCH TonbKO re aecoBbie 

K03ttift)ML|MSHTbl, KOTOpblS MMSIOT 

MaKCMwanbHbie iisMepeHi/ifi mo^hoctm. 
SHaneHne 0,7 cooTBercTByeT TonbKO eepxHViM 
paccMOTpeHHbiM 30%. ABTopbi HsoepeTeHHH 
oGHapyxuni^, hto oujmSkh cnynaioTCfl pe)Ke 
Bcero B cnynae ckimajia BbicoKoro yposHF, xots 
He o5ji3aTenbHO b cnynae cumana HaHBbiciuero 
ypoBHfl. McsKHO pacoMOTpeib m Sonbujuifl hjim 

MeHblUMi^ npOUeHT BOaMOXHblX BeOOBblX 
KOSCMjMlJUeHTOB. 

SaraM npoMSBoq^TCfl BbiML/icjiaHi/ifl no 
KOApBOMy cnoBapio Ann J bosmowhux seKTopoB 

BdCOBbK K03Ct)4)l1UMehfT0B: 

wejiaTb J = 1 B J 

_ H rfla H - - BSKTOp 



] K034)Ct)klL4VieHTa, 

ecnn p > p_nopor 

BblHUCHMTb "OliJl^6Ky" 

aonw 0LUi/i6Ka < MiiH_oiuMeKa, Torfla 
MUHOLUMBKa = oiiiuBKa 
MHASKC - i 

saKOHHUTb onepauHKj "ecnH" 
b onepsuMio "ecjin" 



CxeMa 902 HacTpotiUM KoppeKTopa CHanana 

H3ri'!ip>iei Mou^HocTb n onpeAenaer, 

npff=!OC,XO/lHT HM 373 MOUJHOCTb flaHHblt^ HOpOr 

^nfl rpeBbiLuaioLi^MX nopor i/iawepeHni^ 

MOLJJ,IICCTM BbNUCnSieTC;! OLUHSKa c 

Hciio.ibsoBaHi^eM napaweipoB KoppeKTopa, 
BbNn:;rgHHbix a^^ BeKTopa Becoeoro 
K03i:t>ct)HL|kieHTa fljia KoppsKiopa MLSE 
"oujHOKy" BbNMcnfiioT np^ i<a>KAoCi urepanMH 
cneAyioq^M oQpaaoM: 

BOSMOKHblCf MMnyjIbCHbli^ OTKHklK 



1-i 1 



- BeKTOp C KOMHOHeHTaMM 

I ^ I npeAPraBJifleT Hopwy 
- B03M0>KHbie ycTaHaBrMBasMbie 



BpeMeHM, KOTopbiM y>Ke 6bin onucaH Bbiiue v\ 
HSBecTeH cneqMajiMCTaM b AaHHoii o6nacTM, 
M Wj* conpfDKeHHoe KownneKCHoe HMcno Ann 
W j. ripH 3TOM cnocoSe MaKOHMajibHbiSi ypoBeHb 
o6ecneHHBaeTCfl nyreM onpefleneHMfl SHaHeHMM 
h M w, KOTopbie MMHMMMai/ipyioT qlumSkm, b 
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onopHbiCi CMman, npHHATbiPi ot 



7] 



MaKCMManbHyio Mou^HocTb npuHqioro cwmana 
rioHSiTMe "oujM6Ka" qBnfieT03 KaMecTBeHHoK 
OMSHKoii CHmana Ha Bbixofle KoppeKTopa. 

SareM mp,eKO Bbi6paHHoro BSKTopa 
BecoBoro K03ct)c|DMUMeHTa 06pa6aTbiBaeTCfi flnfl 
nepeflaHM Ha Tene(jx)HHbiS annapai cxeMoJ^ 812 

ABOMHHOrO Ct)OpMaTa M KOfll/ipOBaHM;i. 

YcTaHaannBaeMbie napaMerpbi noppeKTopa 
Mcnojii>3yfOTc;i pfla aap^nm \sa3(pdpv\u,v\enT0B b 
KoppdKTOpe 820. 

Ha (jwr 10 nponnjiiocTpMpoBaHbi paSoMiie 
xapaKTepi/icTi^KH cMcieMbi, MaoSpaweHHoiS Ha 
(pvir.8 0 MeTbipbMfl nepeflaioquMH aHTeHHawM b 
OTnuHMe OT CMcreMbi 6e3 peujeiKM, paGoTSKJiLiefi 
B cTaHflapre GSM, KOTopan MiwaaT Kawan c 
aaflepKKoCi pacnpooipaHeHiflH Ha 2 CHMBOJia i/i 
paccMt^TaHa Ha CKOpocTM ABi/i)KeHKi» neujexQoa. 
Ha rpacpMKe noKasan KOdcjacpML^kieHT OmtoboI^ 

0LUI/|6KM (BER) B aaBMCMMOCTM OT OTHOUJSHMB 

3HeprMM Ha 6ht k nnoTHOCTH Momnoc™ myiwa 
(Eb/No) B Aei^M5ejiax. Kpnean 1000 
xapaifrep/isyeT paOoTy 6e3 KOflnpoeaHM^i flns 
aaiUMTbi OT olum6ok m 6ea pemsiKM m flana flna 
cpaBHeHi^fl 0 KpuBOM 1002, xapaKTepM3yiomeM 
cooTBeicTByioinyK) pa6oTy Sea KOflnpoBaHUfi c 
ncnonbsoBaHneM peiuerKH. Ilpn 3tom 
flocTi/iraeicfl yci^neHMe nopaflKa 7 flB, mto 
nosBonneT cymecTaeHHO yBeriMMMTb spewa 
pasroBopa nnn nponycKHyro cnocoeHOCib e 

CMCTeMe nOflBMJKHOR paflM0CBfl3M. KpMBafl 1001 

xapatcrapiiayeT paEoTy c KOflnpoeaHMeM aammbi 
OT quumSok 6e3 McnajibaoBaHUfl peujeTm m flawa 

flTfl CpaBH9HMF 0 KpMBOUl 1003 

xapaKTepusyciuieiS pa6oTy c KOflMpoaaHneM m 
aHieHHoC^ peiueTKOi)*. 3flecb TaKxe flocTuraeTCfl 
ycMJieHne nopjiflKa 7 flB. 3kohomhh aarpai npn 
MononbaoBaHMM ksk onopHbix curHanoB, laK m 

CneLlMC|DMKaTOpOB BeCOBblX KOactJCfDMUMeHTOE 

cooTaBJiflST Coree 20% no cpasHeHMio co 

CXeWaWH C TpaflHU,MOHHblMM onopHbiMM 

CMrwanaMM m KBaHToeaHHSM BSKTopoB bsoobux 
K03c|3Ct)M4MeHTOB, B OTjiMMMe OT McnonbsoBaHna 
KOflOBoro onoBapo. 

Ha ipm. 11 nponnnKjCTpupoBaHa 
34)ct3eKTMBH0CTb cnoco6a paOoTbi KOHTpojinepa, 
M3o6pa>KeHHoro na cf)Mr. 9 b cpaBHeHMH c 
34)c|DeKTHBHOCTbio KOHTpojiJiepa, n3o6pa»:eHHoro 
Ha cjjur. 8 pf\a KOHKpeTHoro cny-iafl, Korfla 
He^eJ^ecoa6pa3Ha OTflenbHO oi4eHMBaTb 
VCTaHaBJiMBaeMbie napaiweipbi peiueTKi/i i/i 
KoppeKTOpa. Kpneafl 1005 xapaKTepnayei 
paSoTy 6e3 KOflMpoeaHMfl c saii^i^ToPi ot oiuneoK 
flufl cnocoGa no ipm 8 i/i flana flna cpaBHeHMfl c 
KpMBoR 1006; xapaKTepMsytoLyeR pa6oTy 6e3 
KOflnpoBaHMfl flnq onocoSa no cfjur. 9. KpMBafl 
1007 xapaiCTepMayeT paSoTy c KOflMpoBaHMSM 
Ana saiiinTbi ot omn5oK flnn cnccwea no (pvir. 8 
M flana atih cpaBHeHMfl c KpneoCi 100B, 
xapaKTepi/iayHDmea KOflnpysMyio pafioTy flnn 
cnoooSa no cfinr 9 B flaHHOw cnynae cxeua, 
M3o6pa>KeHHafl na cpur. 9, oSecneHUBaeT 
Bbmrpbiuj B xapaicTepkicTMKax cv\rnana. 

Tamu o6pa30M, mojkho noHflib, hto 
BecoBbie K03ct)ct)imMeHTbi Ha TpaKTax 
paflMonepeflaHH aha ahieHHoSi peujeirai mc»kho 
KoppeKTHpoBSTb c L^ejibio yjiyHUjeHMfl ycMJieHHfl 
Ha Tpaiae paAMonepeAaHM. BecoBbie 
K03(t)ctDML;MeHTbi Ha Tpam-e paflMonepeaamfl 
MOKHO a^saTb HeaaBMCMMO ot npHewHoro 
cpeflpTBa CBflSLH. AjibiepHaTMBHO, npkiGMHoe 

CpeACTBO CBfl3M MO)KeT Bbl6l/ipaTb BeCOBblB 

Kon^jcjaMUMaHThi Ha ocHOBaHUM onopHoro 
CMrnajia, npuHSToro ot nepsflatoinero cpeflpTsa 
CBfl3M. fljifl oGnemeHUH npoMeooa BbiBopa 

BeCOBblX KOaCpCptmHeHTOB MOJKHO l1CnOJlb30BaTb 



KOflpBhiR cnoaapb Ecru npnewHoe cpeflCTBO 
OBfian BKnioMaeT b ce6fl KoppeKTop, na Toro Ke 
onopHoro CMrnajia mo}kho BbNuonnTb 
ycraHaannBaeMbie napaMerpbi KoppeKTopa n 
BecoBbie K03ctic{)mjneHTbi, c6ecneMMB tsm 
caMbiM MMHUMMsai^MO 3aTpaT npn 
pa^Honepefla^e. 

ctopMyjia i/i3o6peTeHiiH: 

1. Cnoco6 cfjyHKLiMOHMpoBaHUfl ycrpoMCTBa 
CBflsn flfifl aaflaHMfl no MenbrnePi wepe oflHoro 
BecoBoro KosctDC^HLiMeHTa Ha ipaKiax 
parnciepeflaHM, CBfiaaHHbix o anieHHaMU 
aHTeHHOM pe_ieTKH, 3aKnioi-ia»LHHMCfl b tom, hto 
nepe^a-OT cnopHbifi oiman Mspea Ka>Kflvio 
aHTeHHy e. ahieHHOM peiueTKe, aaflaioT BecoBoii 
K03'ppm/3m -a nc MeH^ueCi Mepe oflHOM us 
ipaKTOE cafl/unepeaaMM, CBfisaHHbix o 
aHTeHHaMn -a cc-osa-HM secoBoi^ 
HH<};opMaLi,MM 0TnH'-iai0J4HMc;i reM, hto Becoeyio 
HH4:opMau,nio Ana rajKfloi'i aHTeHHbi npuHmviahOT. 

2. Cnoco6 no n.1, OTnmatoui,mca lew, 4to 
BecoBafl MHct)opMa4Mfl SKJiwHaeT b ce6fl 
ct^aaoByro HHct5opMaL4Hio. 

3 Cnoco6 no n 1 vim 2, OTTiMMahoiuMticfl tsm, 

HTO BeCOBaS MHCj^OpMaLlMfl BKHIOHaeT B ce63 

aMnriMTyflHyho MHct)DpMaL(mo. 

4. Cnoco6 no n.1, oirMHaKJinnC^ofl rew, hto 

BSCOBaSI MH^OpMaLiMfl BCTIOHaST E C96fl HOMSp 
MHfleKOa, COOTBSTCTByiOLUMfi BeCOBbIM 

KC3Ct54>H14HeHTaM flJIH TpaKTOB paAHonepeABHM. 

5. CnocoS BSBemnBaHUH ipaKTa 
paflMonepeflaMM nepsoro yoTpoflcTea CBaan, 
npuHSM TpaKT paflMonepeflaHM npoxoflviT Me)KAy 
nepeAaTNMKOM m aHTeHHoPi peujerKoi^ nepsoro 
ycTpoHCTBa CBfl3M M aHTSHHaF peujeTKa 
BKJiioMaeT B ce6n necKonbra aHTenn, 
aaitntoHaioLAMSics b tom, mto nepeAaioT onopHbiM 
CMFHaji Ha BTopoe ycipoCicTBO cbhsu nepea 

aHTeHHbi aHTGHHOi^ peiUeTKM, BblMklCniRIOT BO 

BTopoM ycrpoi^cTBe csnsM no MeHbiuet^ uiepe 

Oam BeCOBOM K03Ct)C|3kmMeHT AHfl TpaKTa 

paflMonepeAaHM, OTJiMHaioLi^Mii^c;i tgm, hto 
nepeflatoT Becosyto HHcfjopMai^i/iio b 
cooTseTCTBUM cynoMflHyTbiM no MeHbiueiS ruiepe 

QqHMM BbNHCnSHHblM BeOQBbIM 

K09Ctxt)H4t*l9HTOM OT BTOpOTQ yCTpoHCTBa CBfl3l1 

Ha nepBoe ycrpoj^crTBO CBmv\, v\ sa^afOT no 
MeHbLuei^ Mepe oamh eecoBoii KoscpcpMi^i^eHT b 
nepBOM ycTpoWcTBe csHan b cootbstctbhm c 
BecQBofl HHct)opMaL|Hen, npMHflTon OT BToporo 
ycTpoticTBa cbssm. 

6. CnoooG no n.5, OTnma\oii\mcf\ rew, hto 
Ha STana BbmncTiaHMS BbNucnnioT bo EiopoM 
ycTpoiScTBe cesian conpa^KeHHoe KOMnnsKCHoe 
HHcno MSMeHBH^B aMnjiMTyflbi n cj^aabi bo epeMn 
nepeflaHh/i onopnoro CMma/ia na BTopoe 

yCTpoflCTBO CBH3M. 

7. Cnocoe no n.6, DTJiMHacmi/iMcsi tbm, hto 
Ha STane BbNMcneHM^ BbiSMpaioT no MeHbUjeCi 
Mepe cfl^H BecoBotI KosctJclJH^MeHT H3 rpynnbi 
saflaHHbix BecxjBbix KoacfKliLiL^MeHTOB, npi/meiui 
Bbi6paHHbi!^ no MeHbLueH Mepe op/AH BecoBoi^ 

K09Cf)Ct)M4l/IBHT flBnfletCfl BStlOEblM 

K03cjxt)HHneHTOM H3 rpynnbi saflaHwux secoBbix 
K034xt)HM^eHTOB, Ha/5ojiee 6rM3KMM k 
conpflJKeHHOMy KOMnneKaHOP.iy HHC.iy 

8 Cnoco6 no n.7, OTjii/mahOiuMWcfl tsm, hto 
Ha 9Tane nepeflanw nepeflawT HHfleKC, 
cooTBeTCTByfOLHnCi no MeHbiueti wepe oflHOMy 
BecoBowy KoacjacpnLineHTy. 

9 CnocoG no n.8, OTJii/maKiiuMWcfl tsm, hto 
Ha OTane BbNucneHMn nonyHaioT oi^eHKM 
HsiwiepeHun curnana flnn secoBbix 
K03ctxt)HL(iieHT0B rpynnbi saflannbix BecoBbix 

K03(t)(t}l/ll4HeHTOB H Bbl^HpaiOT HO MeHbUjef^ MSpS 
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OflMH BeCOBOW KOaCf)C|3Ml^HeHT M3 QL|9H0K 

HSMepeHMH ckirHana 

10. Cnocoe no n.5, OTJi^inaiomHMCfi TeM, mto 
onopHbiti CMmaji nocbinaioT OTflejnbHO nepes 
Kajxnyio aHTeHHy. 

11. Cnoooe no n.5, OTJinMaioiUMiacq tbm, mto 
onopHbiJi cumaji nocbiJiaioT Mepea Ka)KAy[o 
aHTBHHy aHTeHHoJi peujeiKM m pasjiKiMaioT 
onopHbie CMmanbi pj\a KstKRod aHieHHbi. 

12. Cnoco6 no n.11, OTJiMHaiomMficn tqm, hto 
onopHbie cumanbi pfls\ KaMtflpi^ aHieHHbi 
paannHaioT no HacTore. 

13. Cnoco6 no n.11, ornMHaioiuMMca tsm, hto 
onopHbis cumanbi flnn Kawcflpi^ aHTSHWhi 
pasTiMMaioT no BpeMSHi^, npM stom onopHbie 
curHa/ibi noflaioT Ha Bxofl cooTBercTByioqeR 
aHTeHHbi B pasHoe apewia 

14. Cnocoe no n.5, OTnuHatoinHMCfi tbm, hto 
rpynny aaflawHbix escoBhix KoacficfiULiHeHTOB 
nepe/iaioT c nepEoro ycrpoMCTBa cBfl3M na 

BTOpOe yCTpOMCTBO CBfl3M. 

15. Cnoooe no n.14, OT^HHaioiUHHCfl tcm, hto 
onpe;qenflioT npa^biAViMMS BscoBbia 
raacftfinuMeHTbi m na arane BbiMi^cneHns 

BbiSnpaHDT m noArpynnbi eeooBbix 
K03c|3ctJimMeHTOB B ppynne aa/iaHHbix aecoBbix 
KoscjjctJi/iLiMeHTOB noflfpynny aecoBbix 
K03cj3c|)i/iHMeHTOB, onpefleneHHbix m aecoBNX 
KoacjjcijULiMeHTOB npn npeflbiflyi^eM 

16. Cnocoe no n, 14, OTnmatommw reM, 

MTO MHfleKCbl B 3aflaHH0M CHMCKe BmiOHaiOT 

aanoMHeHHyn3 KOflMpoBKy o aaiiiUTOM or oujm6qk 
n Ha 3Tane nepeflann nepeflawT HHfleKC, 
saKOflwpoBaHHbiCi c 3amMT0M OT oi^m6ok 

17. ycipoiicTao GBW3M, coflep>KaLLiee 
npMSMHMh:, npMHMMan3L4MCi onopHbiCi curHan, 
nepeflaHHbit^ nepea Ka>i<flyio m3 HecKonbKnx 
aHTSHH B nepeflaiou^ew yoTpoiicTse ceaan 
oirnHaioii^eecfi ism mio b Hero BsefleHbi cxeMa 
Anfl BbiMMonsHMfl no MeHhiuePi Mepe oflHoro 
BecoBoro KOoctDcjDHL^iieHra nnsi ipaKTa 
paflMonepeflaHM nepeflaKiLL;ero ycTpoticTBa 
CBfi3M M3 onopHoro CHma/ia, npuHHioro c 
Ka>Kf3pJ\ aHTeHHbi, M UBpsp^mm Ann nepeAami 



yKasaHHoro no luieHbLueB iwspe OAHoro secoBoro 
K03ct)ct)Mi^naHTa Ha nepeflaKiLqea ycTpoHcTBO 

18. ycrpOMOTBO CBfl3M HO n.17, 

OTJl^1l^alOl^eecf^ TeM, hto npMeMHiiK cxsaepJKiiT 
* naMflTb, B KOTopoi^ xpaHMTCfl KOflpsbii^ cnoBapb, 
co/]ep>Kaii^MM BecoBbie K03c|3ct)Mi4MeHTbi Ann 
ipaiaa paAMonepeAaMM nepefl^ioinero 

yCTpoftCTBa CBS3M. 

19. VCTpoWCTBO CBfl3M HO n.18, 

OT^MHaiomeecji tsm, mto BecoBbie 

KOSC|xt)ML^^eHTbl KOAOBOfO CnOBap;! CBOSaHbl c 
MHABKCaMU KOflpBOrO CnOBapfl, a MHflpKCbl 

KOflpaoro cnoBapn BKrioMaBT KOAnpoBKy c 
McnpaBJisHLieM oiiiiiQoK 

20. ycTpoficTBO CBflSH no n.18, 
IS OTJikiHaioiAeecfl jbm, mto b naM$iTM xpaH!iTC$i 

BeooBbie K03ctx]3kiL^MeHTbi npeAbiqyLi|ero sbiOopa 
M cxaMbi Ann BhNncjiBHUH ncnojihayioT kqaobuW 
cjiQBapb M npeAhiAV>Mi^e BscoBbie 
K03i:()ct)kiL^^eHTbi Ann BbNMcneHktn no MeHbLueM 
Mepe oAHoro secoBoro TO34)(t)MMneHTa. 
20 21. VcrpoWcTBO CBaaM no n.lB urn 19, 
OT^MHaioiAeecn tbm, mto aecoBbie 

K03C|xt)Mm/ieHTbl BbiSnpaioT c yHeioM 
orpaHMMeHMfl MaKCHMaribHofi MomHoc™ na 
ipaKTe paflHonepefla'HM. 

22. VCTpOiSCTBO CBflSM HO n. 19 

OTnHMaiomeecfl lewi, hto icoflOBbiM cnoBapb 
npoBepeH na oooTBeioTBue KOAOBOMy cnoaapio 
B nepeflaioinew ycTpoPicTBe cbash. 

23. VCTpOiSCTBO CBflSM HO n. 22 

OTTinMaioinsecfl raw, mto KOflosbie cjiosapM 
npoeepnioT nocpeACTBOM nspeAann KOAOBoro 
cnoaapH m3 oflHoro ycipoMCTBa cbfism ia 
nepeflahOLnero ycTpoMciea cbh3m na flpyroe 
nepeflaNsmae yoTpoWcTBo obhsm m ycTpoHCTBo 

24. ycTpofioTBO CBflSM no n.17, 
3S oiriM^aioiiieecn leM, hto cxewbi flnsi 

BbiHMcneHMfl BbiMMcnsioT awaMaHMe BacoBoro 
K03ct)ct)MMifleHTa n cjjaabi m3 npHHAToro onopnoro 
CMfHa/ia n M3 KonuM onopnoro CHrnajia b 
ycrpoficTBe obfsm. 
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Translate ttifs text 

cellular CDMA communication systems. SUBSTANCE: invention specifically refers 
to methods and algorithms of unrestricted access of subscribers of mobile station to 
communication channel. Enhanced efficiency of procedure of unrestricted access 
thanks to increased probability of successful access with decreased power of test 
as well as reduced probability of overlapping of signals from subscribers 
accidentally falling into one and same channel of access is achieved due to 
transmission of signal preamble only in the course of sequence of intervals spread 
in time. Mobile subscribers select randomly one of such sequences before start of 
transmission. Transmission of preamble in the course of spread time intervals 
makes it possible, firstly, to compensate for effect of fading increasing by this 
probability of detection of signal with same power, secondly, to distinguish 
preambles from different subscribers and to avoid " collision " of signals from 
different subscribers by usage of this information. Insertion of time interval of waiting 
between preamble and capsule of access enables excessive power of signal 
transmitted during time of access to be reduced. Proposed method takes into 
account length of transmitted message while selecting channel of access at mobile 
station which makes it feasible to multiplex messages at mobile station dividing 
them among different channels and raising by this efficiency of usage of 
communication channels. EFFECT: enhanced efficiency of procedure of 
unrestricted access. 9 dwg 
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(54) CnOCOB nPOM3BOJlbHOEO flOCTVnA ABOHEHTOB MOBMJlbHOM CTAHI4IIH 



(57) 

M3o6p9TeHne othocmtcsi k cotobum 
CMCTewaM CBH3H CDMA, b HacTHOCTH k cnoco6aM 
n anropMTMaw npoMSBonbHoro aociyna 
aSoHeHTOB MoSMnbHOM CTaHL|MM (MC) K KaHany 
CBflSM. TexHM4ecKMM pesyHbTaT - noBbiLueHMe 
3c|DctDeKTMBH0CTH npoi4eflypbi npon3BonbHoro 
flocTyna sa chst noBbiLueHna BepasTHOCTM 
ycneiuHoro flocTyna npM CHii>KeHMM Mou^HOCTM 
npoSbi, a TaKfKe CHM>KeHMM eepoaTHOCTM 
nepeKpbiTMq curHanoB ot a6oHeHTOB, cny^aioHO 
nonasLUMX b oamh h tot >Ke Kanan flOCTyflA. 
TexHHHecKHi^ pesynbTaT flocTuraeTcq sa CMeT 
Toro, 4T0 nepeflana curHana npeaM6ynbi 

npOMCXOHMT TOnbKO B Te'HeHMe 

nocneflOBaTSJibHOCTH pasHeceHHbix bo BpeweHW 
MHTepeanoB, npn4eM nepefl HananoM nepenanii 
Mo6MJibHbie aSoHeHTbi cnyHafiHbiM oSpasoM 
BtjGMpaioT G^qHy us laKkix nocneAOBaienbHOCTeii. 
nepefla^a npeaM5ynbi b leHeHMe pasHeceHHbix 



BpeMSHMbix MHTepBanoB nosBonHeT, Bo-nepBbix 
KOMneHcnpoBaTb BnnnH^e cfjeflUHra m tgm 
caMbiM yBennHMTb BeponiHOCTb o6Hapy>KeHMn 
npn TOM >Ke M0U4H0CTM curHana, BO-BTopbix, 
npeaMBynbi ot paannHHbix 
1, Mcnonbsys sry kiHcfjopwiai^HK), 
ycjpaHJiTb "cTonKHOBeHMfl' curHajioB ox 
pasjiMHHbix nonbsoBaTeneii. BaefleHne 
BpeweHHoro HHTepsana o)KMflaHMH MejKfly 
npeaMCynoM m Kancynoki flOCTYriA noaeonaeT 

COKpaTMTb M36blTaMHyiO MOll|HOCTh CMTHana, 

nepeflaeaeMoro bo speMfi flocTyna. KpoMe Toro 
B saaenqeMOM cnoco6e npM Bbi6ope Kanana 
flOCTynA Ha MC npeflnaraercfl ynMTbiBaTb 
nnnTenbHOCTb nepe/^aeaeMoro coo6ineHMfl, 4to 
nosBOJineT Ha GaaoBoii CTaHL(MM "ynnoTHSTb" 
coo6ii4eHMfl, pasflennn mx Meatfly paajiMHHbiwii/i 
KanajiaMM, noBbiiuafi leM caMbiM 



9 kin. 




-2- 




2 168 278 C2 

H 04 B 7/26, H 04 J 13/00 



(^2) ABSTRACT OF INVENTION 



(21), (22) Application: 99115640/09, 16.07.1999 
(24) Effective date for property rights: 16.07.1999 
(46) Date of publication: 27.05.2001 
(38) Mall address: 



(71) Applicant: 

Korporatsija "Samsung Ehlektroniks" (KR) 

(72) Inventor: Garmonov A.V, (RU), 
Savinkov A.Ju. (RU), Kravtsova G.S. 

(RU) , Amchislavskij A.Ju. (RU), Fursov S.V. 
(RU) , Khictian Mun (KR) 

(73) Proprietor: 

Korporatsija 'Samsung Ehlektroniks" (KR) 



Rostov Vladimir NIkolaevich 



(54) PROCESS OF UNRESTRICTED ACCESS OF SUBSCRIBERS OF MOBILE STATION 



(57) Abstract: 

FIELD: cellular CDMA communication 
systems. SUBSTANCE; invention specifically 
refers to niethods and algorithms of 
unrestricted access of subscribers of mobile 
station to communication channel. Enhanced 
efficiency of prooedure of unrestricted 
access thanks to increased probability of 
successful access with decreased power of 
test as well as reduced probabiiity of 
^ overlapping of signals from sut>scribers 
^ accidentally falling Into one and same 
channel of access is achieved due to 
transmission of signal preambie only in ttie 
course of sequence of intervals spread in 
^ time. Mobile subscribers select randomly one 
t of such sequences before start of 
transmission. Transmission of preamble in 
O) the course of spread time intervals makes it 
possible, firstly, to compensate for effect 
00 of fading increasing by ttiis probability of 
1^ detection of signal with same power, 
secondly, to distinguish preambles from 
■ig different subscribers and to avoid " 
collision " of signals from different 
00 subscribers by usage of this infcrmaticn. 

Insertion of time interval of waiting 
betvi/een preamble and capsule of access 
_ enables excessive power of signal 

* ' transmitted during time of access to l>e 

lO reduced. Proposed mettiod takes into account 
length of transmitted message while 
selecting channel of access at mobile 
station vi/hich makes it feasible to multiplex 



messages at mobiie station dividing them 
among different channeis and raising by this 
efficiency of usage of communication 
channels. EFFECT: enhanced efficiency of 
procedure of unrestricted access. 9 dwg 
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M3o6peTeHHe othocmtcsr k p^MOTexHMKe, a 
6onee KOHKpeiHO - k coioBbiM cMcreMaM cBfi3H 
CDMA, B HacTHOCTM K cnocoSaw m ajiropHTMaw 
npoMSBOJibHoro flociyna a6oHeHTOB NKi6mbno^ 
craHLjMM (MC) k Kanany cbasm. 

B coTOBoCi CMCTeMe cbash o6nacTb 
o6cny>KWBaHM5i a6oHeHTOB flennTca Ha 
noflo6jiacTH - cotw. BHyipii Ka>KfloPi coTbi 
HaxoflHTCfl 6a30Bafl craHMi/is (BC), 
o6cjiyjKMBaK)mafi aeoHeHTOB, HaxoflfiLUMXOT 

BHyTpkl COTbl. B CMCTSMaX CBfISM CDMA 

pasTiMMHbie KaHaribi cb!ov\ OTni/maioTcn cbimajioM 
flnMHHOTO KOfla, paauMpjiioLi^ero cneiap 
McxcviHoro BbicoKO'HacTOTHoro ctima;ia. p,m 
o6dcneHeHbifl BbicoKoi^ smkoctm CMcreubi cansM 
flnMHHbiCi KOfl flomeH oSjiaflaTb xopomMMM 

KOppejIflL^MOHHblMM CBOMCTBaMM, T.e. 

odecnsHMBaTb hm3ki/im ypoBSHb KDppe;iHL|iiM npH 
HeHyjisBOM BpmieHHOM cnBMre Meatfly AByMn 
MfleHTmHbiMM ci^rHanaMH, a laKiKe hhskmm 
ypoBeHb KoppennqnM Me>K,qy pa3ni/i<-iHbiMi/i 
CMrHanaMM. KonnqecTBO laKnx CMfHanoB, a 
cneflOBarenbHO, m hmcjio KaHanoB orpaHi/ineHO. 
flnsi Toro 'HToSbi nonyHMTb Aociyn k oflHOMy 

H3 KHHaXlOB CBH3M flaHHCM COTbl Mo6MnbHblM 

nonbsOBaTenb BbinojiHfieT npoL^eflypy 
npoMSBonbHoro Aociyna, i^enb KOTopoii 
npoMHctJopMMpoBaTb BC o aanpoce Ha 
o6cjiy>KMBaHLie n nojiym/iTb ot Hee Heo6xoAi/iMyK3 
MHc|30pMaL|MK) fljifl flanbHeMLuero Q6cny>KMBaHMq. 
flnn BbinonHeHi/in npoi^eflypbi npoMseojibHoro 
flocTyna b CMCTewe csaan noMHMO 
MHcfDopMaLiHOHHbix KaHa/lOB cyLuecTBysT HaCop 
cneqManbHbix oSpaTHbix KaHanoB flOCTyriA, 

KaKflOMy M3 KOTOphlX COOTBeTCTByeT 

onpefleneHHbiPi flnnHHbm KOfl. 

flo BbinojiHeHMfl npoLieflVpbi flOCTYriA 
MoSnnbHbiii aSoHeHT bxoamt b pewuM 

CMHXpOHMSaLIMH O CHOTeMoM eflUHOTO BpeMSHH. 

flnH aroM L(e™ cnywai cumanbi nunoT-KaHana m 
Kanana ouMxpoMnsat^MH, nepeflaeaeMbie ot BC, 
riocne sToro MC nonynaeT no oflHowy H3 

KOHTpOJIbHblX KaHanOB MHCfDOpMaMMK) o KSHanax 

flOCTynA, npeflocTaanneMbixcHCTeMOH. Hepefl 
BbinonHSHMeM npoqeflypbi flOCTYriA 
Mo6MnbHbifi a5oHeHT Bbi6MpaeT cnyMafiHbiM 
06pa3OB Kanan flocTyna m HaMHMaeT BbinoriHflTb 
npoi46flypy npoMSBonbHoro Aocryna. DpoMeflypa 
flOCTynA cocTOMT B nocneAOBaierbHOM 

flOCTynA. ' 

ripoSbi flOCTYriA nepeAaioTcn flo MoiweHTa 
nonyHSHMfl oTseTHoro coo6LMeHbifl ot BC, 
KOTopoe oHa nepeflaer nocne o6Hapy>KeHiw i/i 
ASMOflynflMMM oflHOM M3 npo6. 

OAHOki MS npo6jieM npoi/isBOJibHono AOCiyna 

OT pasnmHbK aCoHeHTOB. 3to fiBreHMe CBflsaHO 
c BepoRTHOCTbto OAHOBpeiueHHoro nonaAaMMfi 
HecKonbKMX a6oHeHTOB B oflHH H TOT )Ke Kanan 
flOCTyriA. ripM nepsKpuTviii BO BpaMSHM 
CMrHajioB OT xaKMX a6oHeHTOB A©MonyjiflTop BC 
He Boerna MO>KeT paanennTb sth CHmanbi. ripw 

3T0M 3Ha<HHTenbH0 yBenilHMBaeTCfl BepO^TMOCTb 

HeynaHH AocTyna Ann KaiKAoro Ma aBoHSHTOB. 

OAHI/IM A3 B03M0>KHblX Cn0C060B pBLUeHI/lfl 

3T0M npoSneMbi siBJineTCfl yBsnmsH»s 
KOJinHecTsa KaHanoB flOCTynA, KOTopoe 

npMBOflMT K CHkDKeHMIO BepOflTHOCTM jlB/ieHl^fl 

"cTorKHOBeHMfl". TaKoe pemeHHe Henbsa 
npMMeHHTb npH BbicoKoii creneHH aarpysKH, to 
ecTb npM SorbLUOM Kori/mecTBd adoHdhrroB b 
coTe, nocKOJibKy KOJiMMecTBO KahanoB flOCTVnA 
orpaHMHeHO. 

flpymM MSBSCTHbiM B npaKTMKe cnoco6oM 



psujeHMfi npo6neMbi flBJineTcn BBefleHMG 
npeflHaMepeHHoii cnyMaiiHOM aaAepjKKM npw 
nepeflane CMrnanoB flOCTVnA ot MC k BC (cm. 
nareHT EP 0639899 "Random access 
communication metliod by use of CDIWA, and 
system for mobiie stations winicli use tiie 
mattiod" [1] M fleMCTByKxnwM CTanflapT TiA/EiA 
IS-95 - IVIobiie Station-Base Station 
Compatibility Standard for Dual-iVlode 
Wideband Spread -Spectrum Cellular Systems. 
Telecommunication Industry Association, July 
1993, [2]). BeeAeHMe npeAHaMepeHHoC! 
cnyMaiiHOH saaepjKKM CHHJuaeT eepoaTHOCTb 
SBJieHMfl "oTOJiKHOBeHHfl" CMrnajioB. OflHaro sto 
npMBOAMT K yBenkmeHMK) BpeMeHM noHCKa npo6bi 
Ha BC M cHMJKeHMto BepoflTHOCTM ee 
npaBMJibHoro o6Hapy>KeHMfl, TaK KaK oSnacib 
HeonpepeneHHocTn noMCKa npoSbi 

ysejiHHMBaeTCfl. 3to yeejiMHeHHe oco6enHO 
SHamiTejibHO npn nepexoAe k Sojiee BbicoKofi 

<-(l/inOBOM CKOpOCTM B HOBblX CMCTeMaX CBHSH 

CDMA, nocKonbKy npn yBentmeHHM ^unoBOM 
CKopocTW pasHeceHMS CMmajioB bo speMeHU na 
OAiiH M TOT >Ke BpeMeHHoPi HHTepBan npuBOAUT k 
6onee SHaHMTenbHOMy yBenMHehUKj o6nacTM 
HeonpefleneHHOCTH, Bbipa>KeHHOii b 4Hnax. 

OAMH M3 CnOCo60B CHH>KeHMfl BepOflTHOCTH 

OAHOBpeMeHHoro nonaASHUs necKonbKHX 
norbsoBaTenew b oamh m tot >Ke Kanan 
flOCTynA npeAHOKeH aMepHKancKow 
TeneKOMMyHMKaLiHOHHoii KOMnaHMew "KBajiKOMM" 
(cm, us patent # 5673259, R,F. Quick, Random 
Access Communications Channel for Data 
Services, Qualcomm Inc. [3] ). C stom L(enbio 
npeflnaraeTca OLieHneaTb ypoBeHh "noTpe6HOCTH 
b nonoce", KOTOpan saBMCMT ot KOJiHHecTEa 
a6DHeHT0B, Hy>KAaK)mMXCfl b flOCTVnE m 
cKopocTM nepeaaMM HHct3opMaL4MW flns Kawioro 
a6oHeHTa, Echm yposeHb "noTpe5HOCTM b 
noroce" noAHUMaBTCfl Bbiiiie nepsoro nopora, to 
fi/ifl BbinonheHHa nponsBonbHoro nocTyna 
HeKOTopbiM nonbsoBaTensM npeAOCTaBnaeTCH 
BbifleneHHbiM HHcjsopwai^noHHbiM Kanar, Ecru 
ypoBCHb "noTpeSHocTM B nonoce" naflaeT HH>Ke 
BToporo nopora, to AOCTyn BceMM 
nojibsoBaTen^MH CHOsa ocyii4ecTBnFieTCfi TonbKO 
no Kanajiy anynaMHOro Aocryna. baaycjioBHO, 
AdHHoe peLuehkie npuBe^eT k CH^>KeHHio 

BepoflTHOCTM "CTOJlKHOBeHMfl" OMrHanOB M 

o6LqeMy noBbiujeHMK) 3c(i(^kti/ibhoctm Aocryna. 
Oahsko npM nepexofle nacTH nonbaoaaTeneia b 
BbiflexieNHbiPi ana □6cny>Ki/iBaHiin Kanan 
yxyaiiiaeTCfl KanecTBO CBflSM fljifl ocHOBHbix 
nonbsoBaTeneti BbiflsneHHoro flnn 
oCcnymiBaHMfl KaHana. 

flpyroii npoSneMoii npoMSBO/ibHoro Aociyna 

SSl OtQT BblCOKOiii aKTMBHOCTM a60HdHT0B KSHanOB 

flOCTYriA. OcHOBHbiM cnoco6oM pemeHMfi 3Toi!4 
npo6neMbi flB^fleTCfi noBbiiueHMe 
3c|Dct)eKTMBH0CTM npoi^eflypbi flOCTynA, KOTOpoe 
COCTOMT B noBbiLueHMM BapoflTHOCTH ycnetuHoro 
Aocryna npn MMHMMajibHO bosmojkhom moli4hoctm 
CMrnajia flocryna. 

B naTOHTS, nojiyMeHHOM KOMnaHMeiS 
"SpMKCCOH" (CM. us patent #5295152, B. 
Gundmundson, B. Parssons, "TDMA for mobile 
access in a CDMA system". Ericsson lnc.)[4], 
npeAfiaraeTCfl mctoa BpeMeHHoro pasAexienkifl 
oirHanoB KaHana flOCTynA m flpyrux o6paTHbix 
KananoB. flpn aroM flns BbinonneHMfl 
npoMSBonbHoro flOCTynA BbiflpnflKDTCfl 
cnei^narbHbie BpeiuieHHbie MHiepBanbi, 
noBTopflioiAMecfi nepes onpeAeneHHoe BpeMfl. 
riepeAaMa A^HHbix nonbsoBaTenn i/i 
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KOHTponbHbix flaHHbix HO ppyriAM o6paTHbiM 
KaHanaM npoMSBOHtiTcn bhs stmx BpeueHHbix 
MHTepBanoB. ripM 3tom ypoBeHb noiwiex, Koiopbie 
cosflaKSTCfl KaHanoM flOCTYriA p,m flpyrax 

KaHanOB, npaKTMHeCKM CBOflHTCfl K HyjIK) 

HesaencMMO ot cieneHU aiaHBHOc™ aSoHeHTOB 
Kanajia flOCTynA. 

HeflocraTOK Tararo pemeHun b tom, hto 
orpaHMHeHne apeiwieHM flociyna npMBpflMT k 
yaenmBHVwi BepoflTHOCTH SBJieHMS 

"CTOJlKHOBeHMfl" CMFHajlOB, TO ©CTb 

oflHOBpeMeHHoro non^qaHMq HecKO/ibroix 
nonbsoBaieneii b oflHH n tot >Ke KaHan 

AOCTynA. 

B onySnnKOBaHHoii MejuflyHapoflHOM aasiBKe, 
TaioKe npMHaAne)KaLi4eM KOMnaHi/iw "3pMhtccoH" 
(CM. WO 98182S0, "Random access in a mobile 
lelecommunications system", Ericsson Telefon 
AB L M)[5], OHMcaH cnoco6, KOTopbiM noBbiiuaeT 
sclocfieKTMBHOCTb flOCTYriA 3a CMei 
McnonbsoBaHMH npeaM6yn i/iHfli^BMflyanbHoro 
BMfla flfifl Ka>KflOM MC. Ka>Kflafl MC npn flocTyne 
nepeflaeT npeaMSyjiy c MHflUBUflyajibHbiM 
TcnbKO ev\ npucyLUMM "ysopoM". npn^eM 
McnonbayeMbie TMnbi npeaM6yjn i/irweioT BbicoKne 
KoppejisiL(MOHHbie CBOMCTBa. flaHHoe peiueHne 
no3Bon(ieT BC paafiejiHTb CMmajibi cooSiiieHMfi 
flOCTynA OT paannMHbix a6oHeHTOB, aa)Ke b 
cnynae, Korna 3tm cwrHajibi npuxoflsiT no oflHOMy 
M TQMy )Ke KaHany flOCTYriA oflHospeMeHHO. 
npo5a cocTOMT M3 npeaM6ynbi, KopoTKOM 
Kancynbi, b KOTopoM coflepjKHTca TOJibKO caMan 

HeoeXOflMMafl flJIfl MfleHT^4)^KaL4l/1M MH4)0pMaMl/lfl 

M ocTanbHOM 4acTM Kancy/ibi, KOTopaa 
nepeflaeTCfl TonhKO b cnyMae ncnyMeHUfi 
cooTBeTCTByioLi^ero coo6uj|eHMfl ot BC. Ecnn 
nepeasi MacTb npo6bi o6hapyx<eHa npaBMJibHo, to 
BC nocbiJiaeT aaHHoii MC coo6tneHwe o tom, b 
KaKOM KaHa/ie ew nepenaTb BTopyro Maoib 
Kancynbi, coflepjKaineM ocHOBHyKi HHcfjopwanMK), 
HeoexoflWMyici npn flOCTVriE. 

flaHHoe npeano)KeHMe oSecneHMBaeT 

3(}DCt3eKTMBHblM flOCTYn, OflHaKO HMeST 

cnenyioiuMe HeflocTaTKH. 

ripn ManyneHMM npeaM6ynbi n nepBoi^ nacTH 
Kancynbi pacxonyeTca WHoro 3neprnM m 
co3flaeTCfl noMexa flnn flpyrux nonbsoBaTejiePi. 
ripMHeM, &cm noMCK nepBoii HacTH npo6bi 6yAeT 
He ycnemeH, to nonyHMTCfi, hto noMexa 
cosfl^Ha, a peaynbTST He flocTMmyT. BTopan 
HacTb Kancynbi mokbt 6biTb npHHSTa TonbKO or 
Tex nonbaoBaTeneCi, p,nn mTopbix xbstht 
CBoeoAHbix KanajioB flOCTVriA. OcTajibhbiM 
nonbaoBajenHM nepeflaeTcn coo6ineHMe 
"saHflTo", KOTopoe MHCTpyKTwpyeT MC, Korfla 
ocymecTBMTb nepeflany. Hoeasi npoSa or stmx 
MC cHoea BKnioLiaeT npeaM6yny vi a6e ^acTM 
Kancynbi, hto npuBOflkiT k flonojiHMTenbHOMy 
pacxofly 3HepmM m co3flaeT noMexy. 

HanSonee Sjihskhm k npeAnarasMOMy 
cnocoSy flocTyna mnmicn cnoco6, oni/icaHHbii^ 
B npeflnoKSHHOM Qualcomm Inc. craiviapTe 
IS-95 coTOBoCi CHCTeiuibi OBnaH CDMA [2] . Oh 
saKHfOHaeTCfl b tom, ^to Ha MC, 
ocyiAecTBnfiKiLAeCI ppcTyn b cucTeuy CBoaH, 
BbinojinnioT cnenyioinyK) nocneflOBaTenbHOCTb 
onepai^i/iM. 

1. CnyMaMHbiM oSpasoM Bbi6MpaioT Kanan 
flocTyna. 

2. BbinonHfiKJT nonbiTKy flocryna, nnn sToro 
nepeflaioT nocneflOBaTejibhoCTb npo6 
HOCTYnA, Ka>Kflafl m3 KOTOpbix npeflCTaBnaeT 
CMfHan, cocTOiRLL|HM \A3 npeaMBynbi h Kancynbi 
cooeu^eHMfl, npMHew Ha^ano nepefla^M Kancynbi 

c KOHLioM nepeflaMM npeaM6ynbi. 



nepeflaHM KawfloR us 
nocnefloeaTenbHocTeii npo6 flOCTyriA 
ojKMflawT OTBeTHoro coo6ineHMfi B TsveuMe 
BpeMeHHoro WHTepeana ceKMfiaHiisi. 

4. EcnM B TeMeHne i/iHTepBana 0)KMflaHMSi MC 
He nonynaeT OTBejHoro coo6ineHi/ifl, to 
HaHMHaioT nepsflany cneflyioLneii npoSbi 
flOCTynA, npiiHeM MoinHOCTb npo6bi 
ysenMHHBaioT Ha onpefleneHHyK) BejiMHMHy. 

5. Ecnn B TeHBHHe onpeAeneHHoro 
kiHTepBana nonynaioT OTBSTHoe coo6LAeHMe, to 
nepexoflqT a pejKMM csqaii no nasHaMeHHOMy 
Kanany, m tbm cawbiM saKaHMMsaioT npoqeflypy 

flociynA. 

6. DoflCMMTbiBaioT KonnHecTBO npo6 
flOCTynA, nepeflaHHbix MC bo Bpewn 
npoqeaypbi, ecnw oho npesbiiiiaeT neKOTopoe 
aaflaHHoe HMcno, to npoL(eflypy flOCiyriA 
TaKJKe saKaHHMBaKiT 

Bo apsMa npoi^eAypbi nocTyna na BC 
BbinonHHioT cneflyioLnyio nocneflOBaTenbHOCTb 
onepaifMM. 

7. OcyLnecTBnflioT homck CMmanoB 
npeaM6ynbi Kanana flocTyna. 

8. HpH o6Hapy>KeHMM CMmana npeaM6ynbi 
AeMOAynwpyKiT cooBineHHfl KaHana flOCTVnA, 

9. no OKOHHaHMM fleMOflynflL(MM coo6ineHH5i 

npoBepaioT flocToeepHOCTb fleMOflynHLiuM na 
ocHoeaNHM onpeflsneHHoro TecTa. EcnM tsct 
noflTBepjKaaer npaBMnbhocTb npunnTHfl 
coo6LL|eHMn, to cfjopMMpyioT M nepeflaKJT 
cooSiLieHMe nofliBep^tieHHfl flOCTYnA ann MC. 

Oni/icaHHa?! npoL|eflypa npeflnonaraeT 
nepefla^y cooSinehHa cpaay nocne nepeflSMW 
npeaM6ynbi HesaBHCuiuio ot Toro, o5Hapy>KeHa 
MnM He o6Hapy>KeHa npeaM6yna. 
CooTBCTCTByKiLLiafl CTpyKTypa npo6bi flOCTYnA, 
npeflCTaBnena na c^jMr, 2. Hpii TaKoii CTpyKType 
npo6bi, ecnM noncK npeaM5ynbi saKOHHi^ncfi 
HeyflasHO (c olum6kom npn oi^ehKe saflspjKKH 
CMfMana), to fleMOflynnLinfl 5yfleT npoMseefleMa 
HenpaBMnbHo. CneflosaTenbHO, MOLUHOCTb 
nepeflaLiM Kancynbi coo6Li^6HMfl pacxoflyeTCfi 
HanpacHo, npn stom cosflaeTcsi noMexa flna 
flpymx nonb30BaTeneM. 

fla)Ke ecnn npeaM6yna o5Hapy^eHa 
npaBwnbHO, to fl9M0AynfiL|i/iFi Kancynbi MO>KeT 
OKaaaTbCfi HeyflaHHofi M3-3a nepeKpuTHfl 
MHoronyMeBbK npocfjHneCi CMmanoB ot pasHbix 
nojib30BaTene(i, cny^aiTiHO BbiLiie^qLui/ix no 
OAHOMy M TOMy Mte Kanany flpcTyna. 3to 
npwBeAeT k Heofixom/iMOCTM nepeflaMM 
cneflyioLAeii npo6bi flOCTyflA i/i, 
cneflOBaTenbHO, flonorHMTenbHOMy ysenkmeHMia 
ypoBHfl noMex. 

SaAs^a, KOTopyn peiuaeT npeA/iaraeMbiM 
cnDGo6, saKnKNseTCR b noBbiiueHMM 
BepofiTHOCTM ycneiuHoro Aocryna npii CHMxeHMM 

MOLl^HOCTM npo6bl, 3 TahOKC CHMWeHMM 
BepOHTHOCTH "CTOnKHOBeHMfl" CMFHanOB OT 

aCoHeHTOB, cjiy^aCiHO nonaBiuMX b qamh m tot >Ke 
Kanan flOCTynA. 

npHMeHSHne AaHHoro pemenun b cotobom 
CMcreMe cbasm CDMA npuBegeT k 
anamiTenbHOMy CHM}KeHMK) molahoctm noMsx, 
cosAaBaeMbix nojibsoBaTennMM, 
ocyLMecTBnqioLAMMii flocTyn k ci/icTeMe CBnan, m 
coKpaii^eHkiio BpsMeHL/i /locTyna. 3to nosBCJiMT 

nOBbCHTb eMKOCTb CHCTeMbl kl CHMSMTb 

noBpeMSHHyro a6oHeHTCKyio nnaTy sa ycny™, 
npefloCTaBnneMbie nonbsosaTenfiM. 

flnn peiueHMfi 3tom saflann b cnocoS 
npoM3BonbHoro flocTyna a6oHeHTOB MC, 
saKnioHaioinMiicfl a tom, hto na MC, 
ocyiAecTBnnKimeii nocTyn b cucTeiviy cbssm. 
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Bbi6npaKiT KaHan flOCTYriA, BbinonHniOT 
nonbiTKy flOCTYnA, nepeflasan 
nocjieAOBaTejibHOCTb npo6 flOCTyriA, npMHeM 
KajKflafl npo6a flOCTYriA coflepsKHT npeaMSyny, 
no 0K0H4aHMM nepeAaMM Kancynbi ownnaKST 
coo6ineHMfi noflTBepjKAeHMfl flOCTVnA b 
TeneHMe onpeflensHHoro BpeweHHoro 
MHTepBa;ia, ecjin He nonyqaioT coo6L^eHiin 
nonTBepKfleHMfl flOCTyflA, to noflCHMTbiBaioT 
KonnHeoTBO npo6 flOCTYriA, nepeflaHHUx MC 
BO Bpeun npoqeiqypbi, ec^M oho npaabiLuaeT 
HeKOTopoe a^qpHHoe hmctio, to npoL(eflypy 
flOCTynA 3aKaH4MBaK)T, b npoTHBHOM cny^ae 
Ha'HMHaioT nepeAa^y cneflyioLueM npo6bi, npwHeM 
MOLL|HOCTb npoSbi yBejiMHMBawT Ha 
onpeflejisHHyho BenwHUHy, ecnw b TeneHne 
onpeAejieHHoro MHiepBana BpeMeHU nonyMaioT 
OTBSTHoe cooQLL(eHMe, TO nepexoflsiT a pe)KMM 
CBflSM no HasHaHeHHOMy Kanany, m tbm caMbiM 
aaKaHMMBaioT npoi^enypy flOCTYriA, bo BpeM3 
npoqeflyphi flocryna Ha BC ocyiL|ecTBnHK)T noMCK 
CMrHanoB npeaM6ynbi Kanana flocxyna, npM 
o6hiapyjKeHMM curHana npeaM6yjibi 

neMOAyJiMpyioT cooSineHMSi Kanana flOCTYriA, 
no OKOHHaHMM fleMOflyjnaL(Mi/i coo6LneHi/ia 
npoeepflioT flooTOBepHOCTb A^MOAyJifMHH na 
ocHOBaHUM onpefleneHHoro lecia, ecnM leci 
noATBepjKflaeT npaBunbHocib npMH3TM3 
ooo6ineHMfl, TO cjDopMMpywT n nepeAaioT 
coo6Li^eHi/ie noflTBepweHun flOCTYriA ajis MC, 
flononHMTenbHO BBOflni cneflytoLnne onepaqMM: 
Ha MC KaHan nociyna Bbi6npaK3T b aaBucuMOCTM 
OT flnmenbHOCTM coo6LL(eHMfl flOCTYriA, npM 
nepefla4e KaMffloPi npo6bi Bbi6MpaioT cnyqaHHbiM 
o6pa30M BMfl npeaM6ynhi, onpeflenseMbiH 
nocnsflOBaTsnbHOCTbK) pasHeceHHbix 
BpeMeHHbix MHiepBanoB nepeflaHn npeaMSynw, 
nepsAawT CMrnan npeaMSynw b pasHeceHHbix 
BpeMeHHbix MHTepBanax, oooiBeTCTByiomMX 
flaHHOMy BMfly, owMflaKJT or BC oiBerHoro 
ooo6m9nm o6Mapy»!eMMfi npeaM6ynbi, ecnn He 
nonynaroT OTBeTHoro cooSLASHUfl oSHapywehMS 
npeaMgynbi, aflpecoBaHHoro flaHHOwy aSoHGHiy, 
TO noflC4MTbiBaioT KOHM^ecTBO npo6 flOCTYriA, 
nepeflaHHbix MC bo speMfl npoL(Sflypbi, ecnw oho 
npeBbiiuaeT HeKoiopoe sanaHHoe hhcho, to 
npoLieflypy flOCTYriA saKaHHUsaioT, b 
npoTHBHOM cnyMae Ha^HHaioT nepeflany 
cn^ywmeH npoSbi, npM'-ieM MomhocTb npo6bi 
yBejiMMMBaiOT na onpefleneHHyio eeni/mnHy, ecnn 
nonynaiOT aflpecoeaHHoe flanHOMy aBoHeHTy 
OTseTHoe cooBineHne oeHapy>KeHiifl npeaMSyjibi 
c paapeiueHMeM nepsAaHM, to nocbmaioT na BC 
Kancyny coo6LneHiiH flOCTYriA, ecnw nonynaiOT 
aflpecoeaHHoe AaHHOMy a6oHeHTy OTBeTHoe 
cooeLASHkie o6Hapy>KeHMfl npeaMSynbi c 
nepeaApecaLiMSM na flpyroH KaHsn flOCTYriA m 
yKasaHkieivi Bp«MeHH nepeAann, to nepeflauT 
Kancyny coo6LAeHkin b nepeaApeooBaHHOM 
KaHa;ie b yKasaHHoe epeiuifi, bo BpeMH 
npouaflypbi flocTyna na EC noMCK ci/imanoB 
npaaM6ynbi Kanana Aociyna ocymacrsnfiioT Ann 
Ka«Aoro M3 BHAOB, npHHeiM o6Hapy>KeHMe 
CMrnajia KaxfAoro m bmaob npeaM6ynbi 
paccMaTpi/iBaioT KaK o6Hapy>KaHiie CHmana no 
KpaCiHefi wepe OAHoro nonbaosaTejifl, 
onpeASJiflioT ypoBHM o6Hapy>KeHHbix CMma/ioB, 
nepeflaioT coo6LL|eHM!i, gApecoeaHHbie 3tmm 
nofibsoBaTenflM, npi/ineM b saBMCkiMOCTki ot 
ypoBHeCi CMmajioB oooTBeTCTByroinHM 
nojibsoBaTenfiM nepeAaioT nn6o OTBeTHoe 
coo6LAeHMe c paapeiueHiieM nepSAa'^M b a^hhom 
KaHane flOCTYriA, nH6o coo6LneHMe c 
nepeaApecaL|MeM Ha oahh ms cBoSoAHbix 
KaHanoB flOCTYriA vi yKasaHMSM BpeMSHM 



napeAaHM Kancynbi coo6iAeHi/Fi flOCTYriA, 

npMMeM Bbl6op CB060AHblX KaHajlOB H BpeMSHH 

nepeASHM Kancyjibi onpeAennioT b saB^aiMOCTVi 
OT flnHTejlbHOCTM cooSineHHfl. 

npeAnaraeiuibiCi cnoco6 mo)kho onucaTb kbk 
nocneAOBaTenbHOCTb onepauiiM, a i^MeHHO 
onepam/iM Ha MC, ocymecTennioineM flocTyn a 
CMcreMy CBflai/i: 

1. BbiCMparoT Kanaji AocTyna b aaBMCMMOCTH 
OT AnmejibHOCTM coo6iAeHHfi flOCTYriA. 

2. BbinonHflioT nonbiTKy AocTyna, lepe^asafi 
nocnefloaaTenbHOCTb npo6 flOCTYriA, KajKflaq 
KI3 KOTopbix cooTOMT H3 npeaiviSynbi uriM 
npeaM6ynbi m Kancynbi cooSLneHUfi, 
paaHecftHHbix no epeMSHH. 

3. ripM nepeflane Ka)KflOM npoSbi BbiSwpaKJT 
cnyMaMHbiM o6pa30M bha npeaivi6yjibi, 
onpeflBriHBMbiM nocneflQBaTanbHOCTbK) 
pasHecBHHbix BpeMeHHbix MHiepBaxioB nepeAaMM 
npeaM6yjibi. 

4. nepeqaioT cwman npeaM6ynbi b 
pasHeceHHbix BpeMeHHbix MHTepBanax, 

COOTBeTCTByiOLL|MX flaHHOMy BUfly. 

5. OjKMflaioT OT BC OTBeTHoro cooSmeHUfi 
o6Hapy)KeHMH npeaiuiBynbi. 

6. EcjiM He nony^aioT OTBeTHoro cooSmeHUfl 
o6Hapy>KeHHfi npeaM5ynbii aflpecoBaHHoro 
RaHHOMy aSoHeHTy, to noACHHTbiBaroT 
KonnMecTBO npo6 flOCTYriA, nepeASHHbix MC 
BO BpeMa npoLieAypbi, ecnw oho npeBbiiuaeT 
HeKOTopoe saAaHHoe nwcno, to npoL(eflypy 
flOCTYriA saKaHHMBaioT, b npoTHBHOM cnynae 
HaHMHawT nepeAa^y cjieAyroiflew npo6bi, npM4eM 
MOiAHOCTb npoSbi yaenuMMBaioT Ha 
onpefleneHHyio BenHMnny 

7. Ecnw nojiynaioT aflpecoeaHHoe flaHHOMy 
aeoHCHTy oTBeTHoe coo6iAeHMe o6Hapy)KeHHfl 
npeaM6ynbi c paapeiueHMeM nepeAann, to 
nocbinawT na BC Kancyjiy coo&AeHMfi 
flOCTYnA. 

8. Ecnn nojiynaioT aflpecoeaMHoe flaMHOwy 
a6oHeHTy OTBeTHoe cooGineHne oCHapysKeHwa 
npeaM6ynbi c nepeaApecsL^neCi Ha flpyroCI ranan 
flOCTYHA M yKasanne BpeMenn nepena^n, to 
nepeflaioT Kancyny coo6LAeHMn b 
nepeaflpeooBaHHOM Kanane ByKasaHHoe Bpewji 

9. Ho OKOHHaHMH nepeflanw Kancynbi 
coo6ii4eHHfl 0)KHflaioT coo6LneHHfl 
noflTBepjKAeHMfl flOCTyiTA b TeyeHMe 
onpBABJieHHoro apeMeHHora HHTepeana. 

10. Ecni/i b TeHeHMe onpeAenoHHoro 
BpeMeHHoro MHTepBana ne noJiy4aK3T 
coo6LL|eHMfi noflTBep>iv]eHiiFi flOCTYriA, to 
noflCHMTbiBaioT KonimecTBO npo6 flOCTYriA, 
nepeAaHHbix MC bo speitvi npoL^eflypbi, ecnn oho 
npeBbimaeT HeKOTopoe SE^annoe ^v\ciki. to 
npoLieflypy flOCTVnA aaKaH^iMBaKJT, b 
npoTMBHOM cnynae Han^naioT nepeA^'^y 
cneAyioLAeif npo6bi, npkmeM MoiAHOCTb npoSbi 
yBejiMHMBaeTCfi na onpeAeneHHyio BenwHUHy. 

11. EcnM B TensHiie onpsAe^aHHoro 
MHTepsajia nonynaioT OTBSTHoe cooeLnsHne, to 
nepexQAfiT b psjkmm CBoaM no HaaHsneHHOMy 
Kanany, v\ TeM caMbiM saKai-NiiBaioT npoL^eAypy 
flOCTYnA. 

Bo Bpeun ^po^eAypbl Aotnyna Ha EC 
BbinonHflKDT cnenyioLAyio nocneAOBaTenbHOCTb 
onepaL|MM: 

12. Ocyu4ecTBnflioT homck CMmanoB 
npeaMSyjibi Kanana Aocryna KajKfloro m3 bmaob, 
npHHew oeHapy>KeHHe cwmana KajKAoro us bhaob 
npeaM6ynbi paccMaTpMBaioT ksk o6Hapy>KaHkie 
CMrnana no KpaCiHei^ luepe OAHoro nonbsoeaTenq. 

13. OnpeflennioT ypoBHi/i o6Hapy>KeHHbix 
ckirHanoB. 



D 
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14. Uepefjami coo6LL|eHMS^, aflpecoBaHHbie 
3TMM nonbaoBarefifiM, npHnervi b aaencuMcx^TVi or 
ypoBHeii CMmanoB cooTBeTCTByiouLiHM 
nonb30BaTenfiM nepeflaioT: 

- niri6o OTBeTHoe coo6ineHiie c paspeiueHneivi 
nepeflaMM b aaHHOM KaHane flOCTyriA. 

- J11160 cooGi^eHMe c nepeaflpecaLtneM Ha 
oflHH M3 CBo6oflHbix KaHanoB flOCTyriA m 
yicasaHMeivi BpeweHM nepeASHM Kancynti 
cooeineHMfl flOCTyriA, npMHSM Bbi6op 
CBo6oAHbix KaHanoB h ap&MBm nepeiqanM 
Kancyjibi onpeflennioT b saBMCMMOCTi^ ot 
ftnuTejibHOCTM coaQu\enm. 

15. OcyLuecTBnntoT fleMOflyraL(MK) 
coo6ineHMM KaHajioB flOCTVnA, no OKOHMaHMM 
KOTopoM npoeepnioT flocTOBepHOCTb 
flewoflynflqHM Ha ocHOBaHHM onpefleneHHoro 
TecTa. Ecnn TecT noflTBepjHflaei npaBwribHOCTb 

npMHflTMfl COOSLHeHMfl, TO 4)0pMMpy(0T OTBSTHOe 

coo6Li^eHMe flna MC, ocyii^ecTBnqioLi^nx flociyn 
FlepeLieHb nepTe>KeM. 

<t>Hr. 1 - 6noK-cxeMa ycTpoCicTBa fljifi 
peaJiH3aL|MM npeflnaraeworo cnoco6a (npuMep). 

Owr. 2 - CTpyKTypa npo6bi flOCTVnA b 
npoTOTune. 

OHr. 3 - CTpyKTypa npoSbi flOCTVnA b 
npeanaraeMOM cnocoSe. 

(pMr. 4 - anropnTM paSoTbi 6noKa 
cf)opMMpoBaHMfl npeaM6ynbi. 

<t)Mr. 5 - BpeMeHHbie A^arpaMMbi pa6oTbi 
Kanana flOCTYnA Ha EC. 

<t>y\r. 6 - npuMep peannaaqnn 6noKa 
oCHapyxeHMfl cwrHana npeaMoynw. 

*Hr, 7 - npMMep ycTaHOBneHHfi OMspeflHoc™ 
nepefla^M coo6iu,eHnP, 

"tHr. 8 - npHMep "CTO/iKHOBeHUfi" ciirnanoB 
OT flByx a6oHeHTOB b npOL(ecce nponaeonbHoro 
flocryna npM n 

cnoco6a-npoTOTMna, 

Our. 9 - npuMep ycTpanenns "c 
CMFManoB OT flByx aSoMehTOB b npouecce 
npoMSBOJibHoro flocTyna npn McnonbsoBSHWM 
3aflBJifl6Moro cnoooQa. 

ripuMep peannsaqnM saasnfleMoro cnoco6a 

SansnfleMbiM cnoco6 peannaoeaH c 
noMOtubto ycipoHCTBa, noKasaHHora na dpvtr. 1, 
rfla oSosNaneHo: 

1 - 6nOK CjDOpMUpOBaHMfl C006LHeHHfl, 

2 - 6noK i^pMMpoBaHMfl npeaM6ynbi, 

3 - 6naK a6bepy\HeHm, 

4 - renepaiop ncn, 

5 - MOflyjiflTop, 

6 - Kanan pacnpocTpaheHna, 

7 - 6noK oShapyjKeHMfl cumana npeamSyjibi, 

8 - fleMOflynsTop, 

9 ■ 6noK o6pa6oTKM cooBineHHa. 
riepeflaTMMK KSHana flocryna Ha MC 

Cpaep>KMT 6nOK CtX>pMMpOBaHl1fl 0006LI4^llfl 1 M 

6jiok cjiopMi/ipoBaHM!! npeaM6yjibi 2, BbixoAbi 
KOTopbix coeflMHeHbi c BxonaMM 6nom 
oe-baAMNSNHfl 3. Bbixofl GnoKa oB-heam&mn 3 

COeflMHeH C BXOflOM MQflynflTOpa 5, BlOpoi^ BXQA 

KOToporo coeflMHeh c BbixoaoM renepaTopa ncn 

4, 

npMQMHMK Kanaka flociyna na EC coflepjKm 
6jiok oSHapyweHHn cnmajia npeaM6ynbi 7, c 
Bbixpfla KOToporo ci/irHan nocrynaei Ha 
c^iopMMpoBaTenb coo6ineHHH nepeflaTMMKa EC, 
fleMOflyjWTop 8 m 6noK oSpaSoTKM coo6LneHna 9, 
BXOfl KOToporo coeqwHeH c BbixoAOM 
newoAynflTopa 8. Bxoa neMOflynfiTopa 8 h bxpa 
SnoKa o6Hapy>K6HHfi CHrhajia npeaM6yjibi 7 
o6teflMHeHbi, M Ha oeteAMheHHbm BXOfl CHman 
nocTynaeT nepes Kanan pacnpocrpaHeHUfi 6 c 
nepeAaTHMKa Kanana AocTyna Ha MC. 



OnMcaHHoe ycrpoJicTBo 
nsBSCTHOTO ycipoiicTBa peajiMsaMMH 
cnoco6a-npoT0TMna BbinojiHeHneM 6noKOB 
cfiapMMpoBaHHfl npeaMSynbi 2 1^ 6noKa 
o6Hapy)KeHMJi npeaMSynbi 7. 

C ncnonbsoBaHMeM onMcaHHoro ycrpoHciBa 
MC BbinonHHej npoiieflypy flOCTyriA. l4ojib 
npo4eflypbi flocjyna npoiiHcfjopMnpoBaTb EC o 
sanpoce na o6cnyM(iiBaHMe m nojiyHMTb ot nee 
Heo6xoiflMMyK) MHctx5pMai4Mio Ann AaibHeMuero 
o6cny>Kj/iBaHMfl. Rna BbinonHeHHn npoqeAypbi 
npoMSBonbHoro flocryna b CHCieMe CBflSM CDMA 
noMMMO MHcfxjpMai^MOHHbix KaHajxjB cyi^ecTByeT 
MaSop cneMMajibHbix oQpaiHbix KananoB 
flOCTVnA, Ka)KAOMy m3 KOTopbix cooiaeTCTByeT 
onpenejieHHbiM anv\nnHii kor. 

B COTOBOM CMCTewe CBfisM CDMA 
(npoTOTMne) EC ocymecTBriHeT HenpepbiBHyio 
nep^any no niinoT- n CHHxpoKananaM cwrHa/iOB, 
Heo6xqflMMbix flra Bxo>KAeHMfl MC b pewuM 

CI/IHXpOHM3a[4MM C CHCTeMOH eflMHoro BpeMeNM, a 

TaioKe nepMOflMMecKyio nepeflany cny>Ke6Hbix 
coo6LL|eHMfi no Kanany onoBemeHMa flna 
nepefla4M MC CMCTeMHofi HHcj3opMaL4MM, b tom 
HMcne MH^JopMaLiMM o KonMHecTBe M napaMBTpax 
KananoB flOCTyriA. 

flo Hanana BbinoriHeHMfi npoLieflypbi AOCTyna 

MC BXOflMT B pe)KMM CHHXpOHMSaUMM C CHCTeMOM 

eflWHoro BpsMSHH. C stoh L(enbK> ncnonbsyioTca 
CMTHanbi nunoT- h cnHxpoKananoB. SaTBM MC no 
Kanany onoBeineHMa nonyHaeT HeoSxoAHiviyto 
MHctiopMaqHW 0 KonmecTB© n napaMSTpax 
KananoB flOCTVnA, npeflocTaBnneMbix flaHHoii 
6a30BOH CTaHL(Meii. riocne SToro MC BbifiMpaeT 

OflMH M3 KaHanOB flOCTVriA. B COOTBeTCTBMH c 

saflB/iflOMbiM cnoco6oM MC Bbi6op Kanana 
AOCTyna ocHOBbieaeTCfl na AnnTenbhooTW 
coo6Li(eHMfl, KOTopoe MC coSnpaerca 
nepeflasaTb, HanpHMep, MC cnynaMHbiM 
o6pa30M Bbi6MpaBT Kanan m rpynnbi KananoB, 

COOTBeTCTByKJliieii flaHHOpi flnHTSnbHOCTM 

coo6LL|eHMW. Bbi6paB Kanan, MC cfsopMnpyeT 
cooTBeTCTByioiL|MPi flnnHHbm KOA, a TaKwe 
coo6LL(eHMe flOCTVnA, KOTopoe coAepWMT 
i^Hcj:opMaL(MKi, Heo6xoflHMyK) BC fljis 
nfleHTMcjjMKaLiUM flaHHOM MC H HasHaneHMfl eii 
Kanana CBasi^. 3aTSM MC roiOBHTCfl k nep^Aa^e 
npo6bi flOCTVnA. 

CTpyKTypa npo6br flOCTyflA, 

caoTBeTCTByioLLiaa sansnneMOMy cnoco6y, 
npeflCTaBneha na ^r. 3. npeaMOyjia 
<})opMMpyeTca m nepeflaeTcn TonbKO b reHeHMe 
nocneaoBaTenbHOCTM MHrepBanoB, pasnecenHbix 



nocneaoBaiejibHOCTb MHTepeanoB nepeaaHM 
ci/irnana bo speMfl npeaMSynbi o6pa3yeT 
onpefleneHHbiH bma npeaNiSynbi. OMBBHflHO, mo 
laKHX BkVqOB MO>KaT 6blTb HOCKOnbKO, CKaxdM N. 

ripii onpeneneHMM bha^ npeaM6ynbi moikho 

pyKOBOflCTBOBaTbCfl CneflyiOLl^HIVIM 

coo6pa>KSHMflMM. flonycTMM, paflMyc coTbi 
cocTaBJinsT 10 km, flpH 3tom MaKCMMa/ibHO© 
aHaHSHMe yflsoeHHoii aaflepjKKM 

pacnpocTpaHeHkia cmnana b Kanane cocraBJi^eT 
0.067 ms. LUMpwHy Kyco4Ka npaaMeynbi cnaAysT 
BbiBpaTb M3 ycjTOBWfl » 0.067 ms, hanpHwep 
1.25 ms. ripM 3T0M ycnoBMki npii npkieMe Ha EC 
i/iHTepearibi nepstqaHi/i npeaM6yn pasni/iHHbix 
BHAOS MoryT nepeKpbiTbcn ne eo;iee neM na 
0.067/1.25=5%. CneflOBarenbHO, noBbitueHne 
ypoBHJi BsaMMHoCi KoppejiflL4MH MejKfly 
npeaM6yjiaMM pasHoro BHAa cocTaBnaeT ne 
6ojiee MeM 5%. FlycTb, nanpHMep, flnHjenbHocTb 
npeaM6ynbi cocTaBnaeT 3 cfjpefiMa npn 
AJiMTenbHOCTH (JspeMMa 10 ms. CneflOBaTenbHO, 
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Ha fimn& npeaM6ynbi yKxiaflbiBaioTcs^ 24 
"KycoHKa" npeaMfiyjibi. Echm npeaM6yjia oahom 
MC COCTOUT MS 4-x "k/cohkob", paBHOMepHO 
pasueii^eHHbix no Bc&d fljiHHe npeaM6ynbi, to Ha 
BcePi anme npeaM6yjibi Mbi MOJKeM pasiwiecTMTb 
6 BHflOB npeaMSyjibi. npeaM6y;ibi pasnMHHbix 

BMflOB Syflyj OTJlHHaTbCn CflBl/irOM BO BpeMBHM 

"nycoHKOB" OTHOCMTenbHO flpyr flpyra (cm. cjoiir. 
3). 

riepefl HananoM nep^ann npeaM6ynbi MC 
Bbi6HpaeT cjiy^ai^HbiM o6pa30M q^mh N bmaob 
npeaM6ynbi v\ sanoMMHaeT BbiSpaHHbii^ HOMep. 
AnropMTM pa6oTbi 6noKa cfjopMiipoBaHHa 
npeaM6ynbi 2 moxho npeacTaBHTb TaK, ksk 
noraaaHO Ha ctjwr. 4. 

npneMHMK Kanajia flOCTVIIA Ha BC 
ocymecTBnfleT noncK Ka)KQono H3 IM BMflOB 
npeaM6ynbi. ripiiwiep speMSHHOM ^arpsMMbi 
paSoTbi npneMHMKa KaHajia flOCTYriA Ha BC 
npuBeflSH Ha cfiMr. 5. 

EcjiM no OKOH'-iaHMM noMCKa EC 
o6Hapy>KHBaeT cwman npeaM6ynbi KaKoro-jin6o 
M3 N BMflOB, TO OHa nepeflaeT OTEeTHoe 
cooeineHne, aflpecoBaHHoe aBoHeHTaw, 

BblXOflHU^I/lM Ha CBH3b C flaHHbIM BMflOM 

npeaM6ynbi. 

BC He nepeflaeT OTBeTHoro coo6meHMfi, 
aapecoBaHHoro aSoheHTaM, Bbixofl3inMM na 
OBflSb c T6MM BHflSMH npeaM6yji, KOTOpbie H6 
oenapyweHbi no OKOHMaHnn noMCKa. 

Aflpecai^nfl OTBeTHoro coo5LneHHfq MOKer 
6biTb BbinojiHSHa, HanpMMep, yKaaaHkieM b 

0TB9TH0M COOeLHeHI/ll/1 HOMSpOB BMflOB 

npeaMgyn, KOTopue BC oSnapyjKuna, urn 
KaKMM-nndQ flpyrwM cnocoSoM 

A6oHeHTbi, He nonyHUBUJue aflpecoBanHoro 
MM ooo6ii4eHMfl, HaHMHaroT nepeflany npeaMSynbi 
cneayKiineM npo6bi flOCTVnA, HpM 3tom 
MOLL|HOCTb npo6bi yBennHMBaeTCfl, a bma 
npeaM6ynbi CHoea onpeflennsTCJi cjiynaMMbiM 
o6pa30M, 

ripMwep peanwaaL^MM 6noKa o6Hapy>KeHM3 
CHrHana npeaMSynu npeflCTSBneH na cfMr. 6, rfls 
o6o3Ha4eHo: cornacoBaHHbiM i:|3nnbTp 10, SnoKM 
HaKonneHMfi 1 1, 6noK npuHflTna peiueHMn 12 

BxonNoii cuman o6pa6aTbiBaeTCfl b 
cornacosaMMOM cfJunbTpe 10. C sbixofla 
cornacosaHHoro cfiMnbTpa 10 cMrnan nocTynasT 
Ha Bxoflbi N 6J10K0B HaKonneHMfi 11, Ka>Kabiki m 
KOTophix ocymecTBnsieT HaKonnehMe cumana Ha 
BpeweHMbix HHTepaanax, cooTseTCTByioinMX 
flaHHOMy BMfly npeaMSynbi. PeayjibTaT 
HaKonreHHfl b KajKflOM 5noKe HaKonneHMfl 11 
cpasHMBaeTcn c noporoM, npHHMPLrasTcn 
pemeHne o6 o6Hapy;KennM npeaM6y;ibi KajKfloro 
ti3 N BMflOB B SxioKe npMHRTM!) peiueH^fl 12. BC 
sanoMMHaeT HOMepa odHapywenHbix Bwppa 
npeaM6ynbi m McnonbsyeT mx npii nepefla^e 
OTBeTHoro coo6ineHWfl. 

BC MOJKST ycTaHaenMBaTb wepeAHOCTb 
nepeflaMH cooSiMeHMCi flOCTyriA, nepeflaBan 

COOTBSTCTByiOlHytO HHCtlOpHaL4MIO B OTBSTHOM 

coo6Li4eHMM. B safiBJineMOM pemeHMH 
npeflycMOTpena BOSMCOKHOCTb nepeflaHM 
HecKonbKMX cooSu^BHMCi OT pasHbix MC no 
oflHOMy KaHany Aocryna b Te4eHvie oflHoro 
BpeMSHHoro cnoTa flpyr aa flpyroM. fins\ Toro 
HTo6bi ocyii|acTBMTb TaKyK) nspsflaHy BC flonwHa 

OL^eMHTb fl/IMTe/lbHOCTb npMXOflflLAUX 

cooemeHMH. C 3Toii L4enbKi Bce ranajibi flocryna 
flensTca na necKojibKo rpynn, no fljiuHe 
coo6ineHMfl flocTyna, nepeflasaeMoro MC, 
HanpwMep, Ha TpM. 3Hai-ieHMa flnMienbHOCTePi 
coo6ineHMii, nepeflasaeMbix a Kananax Ka>Kfloii 
rpynnbi othocjitcsi, nanpHwep, ksk 1:1.5:3. flpi/i 



3T0M flHHHa cnoTa Kanana flOCTyna scex rpynn 
onpeflerjieTCFi cyMMofi fljiMTenbHOCTeii 
npeaM6y/ibi, HHTepeana o>maaH\M\ ki 
MaKGMMaxibHoCi Kancyjibi coo6Li^eHMn. flepefl 
HananoM nepeflaMM npo6bi MC onpeaenfieT 
AJiMTe;ibHOCTb CBoero cooSii^eHMfl m BbiSMpaei 
coaTBeTCTByioLL|MM Kanaji flociyna. Hanprnwep, 
ecrai nancyna cooeii^eHiisi KaKDSi-jiii6o MC ne 

npSBbllUaeT OflHOCi TpeTM OT MaKCHMajlbHOH 

fljiMTenbHOCTH, TO flaHHasi MC Bbi6MpaeT 
cnyMai^HbiM o6pa30M ofliiH m3 KaHanoB Aocryna 
nepBoiS rpynnu. Ecnn icancyna ooodu^eHi/in MC 
He npeBbimaei nojioBMHW MaKCHManbHOM, to OHa 
Bbi6MpaeT oflMH M3 KBHaroB flOCTyriA BTOpOM 
rpynnbi, b npoTWBHOM cnyHas MC Bbi6Mpa9T 
Kahan na TpeTbeii rpynnbi. 

PaonpeflejieHne Kananos no rpynnaM 
n3BecTHO Ha EC. TaKMM o6pa30M, BC 
pacnonaraeT MHct3opMaL4MeM o CBo6oflHbix 
Kananax flocTyna m o fl^MHe rancynbi 
coo6ii(eHMP, nepeflaBaeworo MC c flaHHbiM 
BHflOM npeaM6ynbi. Ha ocHOBannn 3tqm 

HHCt)0pMaL4HM BC CjjOpMHpyeT OTBSTHOe 

coo6LL|eHiie, aflpecoBaHHoe a6oneHTaM, 
o6Hapy»eHHbiM npw noncKe npeaM6ynbi. B 3tom 
coo5LL|eHMM aGoHeHTaM, iiMeioinHM flaHHbiPi bma 
npeaM6ynbi, cooGLnaeTcn HOMep Kanana flocTyna 
M BpeMH Havana nepenaHM Kancynbi cooSiijeHMfl. 
ripM 3T0M B oflHOM KSHane MoryT nepeflasaTbCfl 
TpM coo6tneHMq, cooTBeTCTByioLUMe nepBOM 
rpynne mjim flsa coo6meHMa, cooTBeTCTByioLnne 
BTopoH rpynne, vinn oflHO cooSiiieHMe, 
cooTBeTCTByioLflee TpeTbePi rpynne. 

y coo6LijeHHM, nepeflaeaewbix co 

3ha4HTenbHOH 3aflep>KKOM, MO>KeT npoMSOMTM 

HapyiueHHe CMHxpoHMsaiiHM, nosTOMy b cocTaB 
m Kancynbi BKnio^aeTCfl KopoTKan npeaM6yna, 
KOTopan npeflHaanaMeHa flnn noMcita CHrnana b 
ManoM o6nacTH saaep^eK, o6Hapy>KeHHbix npM 
nepeflane nepsoM npeaM6ynbi. 

DpHMep pasMeuJieMMF) ooo5uj,9»m b Kananax 
pasTiMHHbix rpynn npeflciaBneH na dp\Ar. 7. B 
npMBefleHHOM na cf)Mr. 7 npMMepe b nepBOM 
cnoTe Kanana TpeTbefi rpynnbi nepeflaeTcn oflHO 
coo6LL(eHMe TpeTbeCi rpynnbi, a bo BTopoM cnoTe 
SToro ?Ke Kanana nepeflaioTcn TpM coo6Li(eHMfi 
nepBoii rpynnbi. B nepsoM cnoTS Kanana BTOpoM 
rpynnbi nepenaioTCfi ABa coo6tA6HMfl BTopoM 
rpynnbi, a bo BTopoM cjioTe SToro >Ke KaHajia 
nepeflaeTcn c^qHO cooSiqeHMB TpeTbeCi rpynnbi. B 
nepsoM cnore Kanana nepBoi^ rpynnbi 
nepeflaioTca TpM coo6tneHMfl nepsoM rpynnbi, a 
BO BTopoM cjiOTe 3Toro >Ke Kanana nepeflaeTCfl 
OflHO cooSu^eHMB TpeTbBM rpynnbi. 

TaKMM oCpaaoM, aanenfleMoe pemeHHe 

nOSBOnneT nOBblCMTb SCl^CjDeKTMBHOCTb 

McnonbaoBaHMfi Kananoa flacryna. B npoTOTMne 
KonMHecTBO KananoB Aocryna Aon>KHO 6biTb 
SHamiTenbHO 6onbLuiiM, ^eM MMcno MC, 
BbixoAHLi^MX B sipv\p. B pesyjibTaTS AaHHbiCi 
pecypc pacxoflyeTCfl He30ct)SKTMBHO, noToiwy 4to 
6ojibLuyio nacTb BpaiuieHH pfia ASMpAynfTTOpoB 
He ynacTByeT b pa6oTe. B to we Bpewifi npn 
npMXQfle B OAMH Kanaji oooSiAeHMM or AByx MC 
3TM MC coaAaioT Apyr flpyry noMsxy, hto 
npMBeAeT k nponyc^y no KpaMHefi Mepe oflHoro 

M3 3TMX COoSli^eHMM. flpMMep "CTOnKHOBeHMfl" 

CMrnanoB ot AByx a6oHeHTOB b npoLvecce 
npoMSBonbHoro AOCTyna npM McnonbsoBaHMM 
croco6a npoTOTMna roKaaan na dfim. 8. 

B saJiBnjieMOM Gnoco6e Ana KananoB, b 
KOTopbie nonaflaioT coo6Li4dHMfl ot AByx MC, 
npe^ycMOTpena npoi^sAypa pacnpe^qeneHMfi no 

BCeM GB060flHblM KBHanaM flOCTyriA. ripi/l 3T0M 

HaM6onee moij4Hom MC paspemaeTcn 



nepeflaeaTb cxJodi^eHMS b TeKyL4eM KaHane. Rnrt 
ocTajibHbix MC Mu;yT CBo6oAMbie KaHaxibi 
flocryna. M v\x <xx)6u\smf] nepeflaioTCfi no ainM 
KaHanaM. B cnyMae ecnn laKHX naHajioB He 
XBaiaeT, to b HeKOTopbix Kananax nepeflaioTcsi 
flpyr sa flpyroM Kancynbi HecKonbKMX 
C0061HBHMM. B pBsynbTaie b paSoTe Bcerfla 
6yfleT yMacTBOsaTb cionbKO flewioflyjinTopoB, 
CKonbKO o6Hapy*eHO bmaob npeawieyji. flpH 
npuxoAe B QflHH KaHan coo6ineHHM or 
HecKOJibKiix MC 3TM MC 6yflyT pacnpeflsneHbi no 
pasHbiM KaHanaM hum no BpeNtem b o^hom 
KaHane m ne co3flaflyT flpyr flpyry nomexy. 
ripMMep ycTpaHeHMa "crojiKHOBeHMa" CHrHanoB 
OT flsyx a6oHeHTOB b npoL4eccs nponaaonbHoro 
flocryna npw uicnonbsoBaHMH sansjisieMoro 
cnoco6a noKasan Ha c|DMr 9. 

McnonbaoBaHMe aaHanneMoro cnocxjQa 
noBbiiuaeT BepoflTHocTb ycneLunoro flocTyna npw 
CHM)KeHMM M014HOCTM npo6bi, a laBKe CHUweHMe 

EepOSlTHOCTM "cTOJlKHOBeHHq" CMrHanOB OT 

a6oHeHTOB, cnyMaCSho nonaeiuHX a oflMH h tot we 
Kanan flOCTyflA. 3to flocTuraeTcn cneflyroujMM 



- GMrHan npeaM6yjibi nepeflaejca TOJibKO b 
TeneHMe nocjieflOBaTejibHOCTM pasHeceHHUx bo 
BpeMeHM MHTepsanoB, npuneM nepeA HananoM 
nepeAaHM MoSwnbHbie a6oHeHTbi cnyHawnbiM 
oSpasoM Bbi6wpaKiT oflHy na TaKMX 
nocneAOBaTSJi bHocieCi . 

- HpeaMSyna nepeflaeicsq e TeneHne 
pa3H9ceHHbix BpsMeHHbix HHTepBanoB, 3to 
no3BonfleT, BO-nepsbix, KOMneHCMpoBaib 
snuflHue {fieflMHra, h tbm cawbiwi yEenH4^Tb 
eepcsiTHOCTh o6Hapy>KeHiifl npn tom we 

M0LL|H0CTH CMFHana, BO-BTOpbK, OTJIMHaTb 

npeaM6ynbi ot paanH^Hbix nonbaoeaTenei^, h, 
wcnonbsysq ary MHctJoprwaMHio, ycTpannTb 
"cToriKHOBeHMfl" curHanoB OT paanHHHbix 



■ BBOflHTCfl BpeMSHMOfi MHTSpBan OJKMnaHMfl 

OTBeiHora cooSineHna Me>Kay npeaM6yjiofi m 
KancynoCl cooSineHMfi, 3to nosBonqei coKpaTWTb 

M36blT04HyK3 MOLUHOCTb CMfHana, 

nepeflasaeMoro eo BpeMs flocryna. 

- ripM Bbi5ope KaHana flocTyna Ha MC 
JO yHMTbiBaeTcn flnMTenbHOCTb nepeflaBaewioro 

coo6ineHMfl. 3to nosBonnei na BC "ynnoTHATb" 
C coo6ineHMfl, pacnpeaejififi mx Me«Ay 

paani/iMHbiMM KaHa;iaMM, noBbiujan tcm caMUM 

3ct)tt)eKTMBH0CTb HcnonbsoBaHMfl KananoB CBnaH. 
10 ConocTaBMTerbHbiM anams cnoco6a 

npoMSBOJibHoro AocTyna a6oHeHTOB MC c 
^ npoTOTunoM noKaabiaaeT, hto npefljiaraeMoe 

^ M3o6peTeHMe cymecTeeHHO OTnuiHaeTcn or 

npoTOTuna, laK KaK npi/iBQqi/iT k snam/iTenbHOMy 

00 CHMiKeHklK) MQLi^HOCTkl nOMBX, □□3;£iaBaeMblX 

nojibsoBaTenflMH, ocyiMecTBnflKJLi^iiMki AOCTyn k 

K) CMCTeMB CBfl3M, M COKpaiAeHI/IHD BpeMCHM 

flocryna. 3to nosBonaeT noBbicHTb ewKOCTb 

^ CI/ICTaMbl M CHM3l/ITb nOBpeMSHHyiO aSOHSHTCKyiO 

OQ nnaTy aa ycnym, npeflocrraBnfieMbia 

nojibaoBajenfiM. 

ConocTaBMTejibHbiPi anajiMS saHBn^eMoro 

cnoco6a c ApyrMMi/i TaxN^HacKi/iMM peiueHMflMM a 
O flaHHoCi oBnacTM lexHMKM He nosBOJiHn BbinBMTb 



c^iopMynbi ii3o6peTeHiifi. 3to nosBonneT cpianaib 
BbiBOfl o TOM, HTO saflB/ifleMbiCi cnoco6 
npoMSBorbHoro flocTyna aGoneHTOB MO cotobom 
CBHSH CDMA OTBenaeT KpHTepunM "HOBnana", 
"M3o6pdTaTenbCKMCi yposaHb" v\ "npoMbiiujieHHafi 

npMMeHHMOCTb". 

cpopMyjia M3o6peTeHMfl: 

Cnoco6 npoHSBonbHoro flpcTyna aSonenTOB 



MoSMJibHoCi CTaHunH, 3aKJiK)4aK)inMHcn b tom, 
■HTO Ha Mo6MnbHoii craHLiuM, ocyinecrBfifiKXAeii 
AOCTyn B CMCTeMy cbhsm, Bbi6MpaK)T Kanan 
AOCTyriA, BbinonHfiiOT nonbiTKy flOCTyriA, 
nepeflasaa nocneaoBaTenbHocib npo6 
AOCTyriA, npHHeivi Ka)Kflafl npc6a flOCTVriA 
coflepMtMT npeaM6yjiy, no OKOHnaHMii nepeqaMM 
Kancyjibi flOCTyriA owMflaroT coo6ineHiifl 
noflTBepjKfleHiifl flOCTyflA b TeneHiie 
onpeaereHHoro BpeMeHHoro HHTepBajia, ecnw ne 
nofiy^aioT cooSiAeHHfl noATBep>KAeHMfl 
flOCTyriA, TO npflCMMTbiBaioT KOJii/mecTBO ripo6 
flOCTyriA, nepeaaHHbix Mo6HnbHoPi GTaH^HeCi 
(MC) BpeMfl npoL^eflypbi, ecjiM OHa npeBbiiuaeT 
HSKOTOpoe saAaHHoe 4Mcno, to npoMQflypy 
flOCTyriA aaKaHMMBaKDT, b npoTHBHOM cnynae 
HaMMHawT nepeAany cjieAyioiijeM npoSbi, npMHeM 
MOLUHOCTb npa6bi yBennHMBaioT na 
onpeflereHHyio Benn^wHy, ecnn b leneHMe 
onpeflereHHoro HHTepBana BpeMenn nojiy4aK)T 
coo6LL|eHMe noflTBep>KfleHMH flOCTyflA, to 
nepexoflqj b pe>KMM csaaw no HasHaMehHOMy 
Kanany, m tsm caMbiM saKaHMUBaioT npoL|eflypy 
flOCiynA, BO BpeMq npoLieAypbi flocTyna na 

6a30BOM CTaHL\MM OCymeCTBriHIOT riOUCK 

CMPHajioB npeaM6ynbi Kanana flocryna, npM 
o6Hapy)KeHHM CMPHana npeaM6ynbi 

AeMOflynupyior coo6LAeHH3 Kanana flOCiyriA, 
no OKOHHanuM fl6MOAynflL\HH cooSineHMfl 
npoBepniOT flocToeepHocrb fleMOflynflLiuM na 
ocHoeaHMM onpefleneHHoro recra, ecnn recr 
roflTBepjtviaeT npaeHnbHocrb npuHflrna 
coo6Li4eHi/is:, TO ctsopMHpyior M nepeflator 
coo6li|ciihc nQflreepjKfleHHfl flOCTyriA flna 
MonnnhHO/i RrahLiMM, ornM^aioLUMMCfl tgm, mto 
ha MoSnnbHofi craHL;nM Kanan flocryna 
BbiSwpaior B aaBMCMMOCTM or flnnrenbHOCTH 
coo6ii4eHMfl flOCTyriA, npw nepeflaHe Ka>KAofi 
npo6bi BbiSnpaior cjiynaMHbiM o6pa30M bma 
npeaM6ynbi, onpeflenaeivibiM 
nocneflOBarejibHOCTbio pasHeceHHbix 
BpeMeHHbix i^HrepeajioB nepeAam/i npeaiviSynbi, 
nepeflaior cm man npeaM6ynbi b pasHeceHHbix 
BpeMeHHbix MHTepBanax, cooTBercTByioLnnx 
flaHHOMy BMfly, ownflaior or 6a30BoCi CTaHi^nn 
OTBeTHoro coo6LMeHM^ o6Hapy*;eHMfl 
npeaM6yjibi, &cnv\ ne nonynaior orBSTHoe 
coo6ii4eHne o6Hapy>KeHMfl np6aM6y;ibi, 
aApecoBaHHoe flannoMy a&3HeHTy, to 
noflcyMTbiBamr KonHMecTBO npo6 flOCTyriA, 
nepeflaHHbK MC bo BpeMs npoi4eflypbi, ecjiw oho 
npeBbimaer neKOTopoe aanaHHoe limciio, to 
npoMSAypy flOCTynA aaKaHHHsaioT, b 
npoTMBHOM cnynae HaHnnaHDT nopenany 
c;ieflyi0LJ4eiii npoSbi npi/meM Moi^HOCTb npo6bi 
yBe^MHi/iBaioT na onpeAensHHyio Beni/iMMHy, ecjiM 
nojiyyam aflpecoBaHHoe ^HHOuy a6oHeHTy 
OTBeTHoe coo6Li4eHii« o6Hapy)KeHMfl npeaiviSynbi 
c paspemeHiieM nepeflaMM, ro nocbmaioT na 
CasoByio craHMMW Kanoyny flOCTyriA, ec/iM 
noryHauT aApecoaaHHoe AaHHOMy adoHSHry 
OTBaTHoa coo6Li4eHiie oSHapyjKSHMfl npeaM6yjibi 
c nepeaApecaL4Meii Ha flpyroM Kanan flOCTyriA h 
yKasaniieM BpeMeHi>i nepeflanti, to nepe/iafor 
Kancyny flOCTyriA b nepeaApacoBaHHOM 
Kanane b yKasahHoe epeMfl, bo apeMfl 
npoLieAypbi Aocryna na SaaoBoR craHMMM noMCK 
CMFHajioB npeaM6ynbi Kanana flocryna 
ocyiiiecrBnaior flnn KajKfloro h3 Biifloe, npuneM 
o6Hapy;KeHne CMmajia KajKfloro m3 bhaob 
npeaM6yjibi paccMarpMBaKjr KaK o6HapyjKeHne 
ckirHajia no KpaMHeii Mepe oflHoro nonbsoaaTsn^i, 
onpeflennior ypoBHM odnapyxcenHbix CMmanoB, 
nepeflaioT coodu^eHi/iH, aApecoBaHHbie STkiM 
nojibsosarennM, npuneM b aaBna/iMOCTM or 



ypoBHeii cMmanoB oooTBeTCTByioLi|HM 
noJibsoBaTensiM nepeaaioT jim6o oTBeiHoe 
coo6LiteHkie c paspeLueHMeM nepefla^i/i b aaHHOM 
KaHane flOCTYriA, nM6o coo6ijj|eHiie c 
nepeaApecaijMefi Ha oamh ms CBo6oflHbix 



KaHanoB flOCjyriA h yKasaHMeM BpeuehM 
nepeflaMM Kancyjibi flOCTyriA, npMHeM Bbi6op 
CBo6o/]Hbix KaMa/ioB 1^ BpeMeHM nepeoeHM 
Kancyjibi flOCTVnA onpeflejiHioT b aaBMCHMOCTM 
OT fljiMTejibHOCTM cooBu^eHMq. 
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(57) Abstract 

A method and device for gating the transmission of dedicated control channels in a CDMA communication system is disclosed. In 
the device and method, if a base station (mobile station) determines whether there is no data to transmit to a mobile station (base station) 
for predetermined period of time, the base station (mobile station) gates tra;'iSniission of control information according to a predetennined 
pattern on a dedicated control channel, which is used for transmitting control information to the mobile station (base station). Conttol 
information transmitted from the base station to the mobile station includes Transport Format Combination Indicator (TFCI), Transmit 
Power Control (TPC), and a pilot symbol. Control information transmitted from the mobile station to the base station includes TFCI, 
IPC, a pilot symbol, and FeedBack Information (FBI) for information about a transmit diversity antenna system. In a downlink DPCCH, 
transmission of the TFCI, TPC and pilot symbol of the predetermined n slots out of total slots of frame can be transmitted discontinuously 
during gated transmission. Alternatively, transmission of a pilot s>-mboI of the predetermined ntii slots and TFCI and TPC of (n+l)th slots 
can be transmitted discontinuously. In an uplink DPCCH, transmission of all die TFCI, TPC, FBI and pilot symbol of a specific slot are 
transmitted discontinuously during gated transmission. In addition, transmission of TPC for power control can be continuously transmitted 
for full rate power control when the traffic data is for transmission. 
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APPARATUS AND METHOD FOR GATED TRANSMISSION 
IN A CDMA COMMUNICATION SYSTEM 



BACKGROUND OF THE INVENTION 

1 ■ Field of the Invention 

The present invention relates generally to a CDMA mobile comnnmication 
system, and in particular, to an apparatus and method for gated transmission which 
does not require a separate resjmchronization process by assigning dedicated 
channels. 

2. D escription of the Related Art 

A conventional CDMA (Code Division Multiple Access) mobile 
conununication system primarily provides a voice service. However, the future 
CDMA mobile communication system will support the IMT-2000 standard, which 
can provide high-speed data service as well as voice service. More specifically, the 
IMT-2000 standard can provide high-quality voice service, moving picture service, 
an Internet search service, etc. 

In a mobile communication system, data communication is typically 
characterized by bursts of data transmissions alternating with long non- 
transmission periods. The bursts of data are referred to as "packets" or "packages" 
of data. In the future mobile communication system, traffic data is transmitted over 
a dedicated traffic channel for a data transmission duration, and the dedicated 
traffic channel is maintained for a predetermined time even when the base station 
and the mobile station have no traffic data to transmit. The mobile communication 
system, after finishing transmitting traffic data over the dedicated traffic channel. 
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maintains the down link and up link channels between the base station and the 
mobile station for a predetermined time even though there is no traffic data to 
transmit. This is done in order to minimize the time delay due to sync reacquisition 
when there is traffic data to transmit. 

5 

The invention will be described with reference to a UTRA (UMTS 

(Universal Mobile Telecommunications System) Terrestrial Radio Access) mobile 
communication system. Such a mobile communication system requires many states 
according to channel assignment circumstances and state information 
10 existence/nonexistence in order to provide a packet data service as well as a voice 
service. For example, a state transition diagram for a cell connected state, a user 
data active substate and a control-only substate are well defined in 3GPP RAN TS 
82 series S2.03, 99. 04. 

1 5 FIG. 1 A shows state transition in the cell connected state of the mobile 

communication system. Referring to FIG. 1 A, the cell connected state includes a 
paging channel (PCH) state, a random access channel (RACH)/downlink shared 
channel (DSCH) state, a RACH/forward link access channel (FACH) state, and a 
dedicated channel (DCH)/DCH, DCH/DCH+DSCH, DCH/DSCH+DSCH Ctrl 

20 (Control Channel) state. 

FIG. IB shows a user data active substate and a control-only substate of the 
DCH/DCH, DCH/DCH+DSCH, DCH/DSCH+DSCH Ctrl state. It should be noted 
that the novel gated transmission device and method is applied to a situation which 

25 has no taffic data for a predetermined time. 

The existing CDMA mobile communication system, which mainly 
provides voice service, releases a channel after completion of data transmission and 
connects the channel again when there is further data to transmit. However, when 

30 providing packet data service as well as voice service, the conventional data 
transmission method has many delaying factors such as reconnection delay, thus 
making it difficult to provide high-quality service. Therefore, to provide packet 
data service as well as voice service, an improved data transmission method is 
required. For example, in many cases, data transmission is performed intermittently, 

35 such as for Internet access and file downloading. Therefore, there occurs a non- 
transmission period between transmissions of packet data. During this period, the 
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conventional data transmission method releases or maintains the dedicated traffic 
(or data) channel. If the dedicated traffic channel is released, a long time is required 
in order to reconnect the channel, and, if the dedicated traffic channel is maintained, 
channel resources are wasted and reverse power is wasted. To solve such problems, 
5 a dedicated control channel is provided between the base station and the mobile 
station so that for the data transmission period, a control signal related to the 
dedicated traffic channel is exchanged and for the non-transmission period, the 
dedicated traffic channel is released and only the dedicated control channel is 
maintained. Such a state is referred to as the "control-only substate". 

10 

A downlink (or forward link) for transmitting signals fi-om the base station 
to the mobile station includes the following physical channels. A description of the 
physical channels which depart fi:om the scope of the invention will be avoided for 
simplicity. The physical channels involved in the invention include a dedicated 

15 physical control channel (hereinafter, referred to as DPCCH) in which pilot 
symbols are included for sync acquisition and channel estimation, and a dedicated 
physical data channel (hereinafter, referred to as DPDCH) for exchanging traffic 
data with a specific mobile station. The downlink DPDCH includes the traffic data, 
and the downlink DPCCH includes, at each slot (or power control group), transport 

20 format combination indicator (hereinafter, referred to as TFCI) which is 
information about the format of transmission data, transmit power control 
(hereinafter, referred to as TPC) information which is a power control command, 
and control information such as the pilot symbols for providing a reference phase 
so that a receiver (the base station or the mobile station) can compensate the phase. 

25 The DPDCH and the DPCCH are time multiplexed within one power control group 
in down link, and the DPDCH and the DPCCH are separated by orthogonal codes 
each other in up link. 

For reference, the invention will be described with reference to the case 
30 where the frame length is 1 0msec and each frame includes 1 6 power control groups, 
i.e., each power control group has a length of 0.625msec. Alternatively, the 

invention will also be described with reference to another case where the frame 
length is 10msec and each frame includes 15 power control groups, i.e., each power 
control group has a length of 0.667msec. It will be assumed herein that the power 
35 control group (0.625msec or 0.667msec) has the same time period as the slot 
(0.625msec or 0.667msec). The power control group (or slot) is comprised of pilot 
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symbol, traffic data, transmission data-related information TFCI, and power control 
information TPC in down link. The values stated above are given by way of 
example only. 

5 FIG. 2A shows a slot structure including the downlink DPDCH and 

DPCCH. In FIG 2A, although the DPDCH is divided into traffic data 1 (Datal) and 
traffic data 2 (Data2), there is a case where the traffic data 1 does not exist and only 
the traffic data 2 exists according to the types of the traffic data. Table 1 below 
shows the symbols constituting the downlink DPDCH/DPCCH fields, wherein the 
10 number of TFCI, TPC and pilot bits in each slot can vary according to a data rate 
and a spreading factor. 

Unlike the downlink DPDCH and DPCCH, uplink DPDCH and DPCCH 
for transmitting signals from the mobile station to the base station are separated by 
15 channel separation codes. 

FIG. 2B shows a slot structure including the uplink DPDCH and DPCCH. 
In FIG. 2B, the number of TFCI, FBI, TPC and pilot bits can vary according to the 
service being provided (which changes the type of the traffic data), or because of 
20 transmit antenna diversity, or because of a handover circumstance. The FBI 
(FeedBack Information) is information that the mobile station requests about the 
antennas at the base station, when the base station uses the transmit diversity 
antennas. Tables 2 and 3 below show the symbols constituting the uplink DPDCH 
and DPCCH fields, respectively. 

25 



[Table 1] Downlink DPDCH/DPCCH Fields 



Channel 
Bit Rate 
Ckbps) 


Channel 
Symbol 

(ksps) 


SF 


Bits/Fiamc 


Bits/Slot 


DPDCH 
Bils/Sbt 


DPCCH 
Bils/Slot 








DPDCH 


DPCCH 


TOT 








Ntfci 


Ntpc 




16 


8 


512 


64 


96 


160 


10 


2 


2 


0 


2 


4 




8 


512 


32 


128 


160 


10 


0 


2 


2 


2 


4 


32 


16 


256 


160 


160 


320 


20 


2 


8 


0 


2 


8 


32 


16 


256 


[28 


192 


320 


20 


0 


8 


2 


2 


8 


64 


32 


12S 


480 


160 


640 


40 




24 


0 


2 


8 


64 


32 


12B 


448 


192 


640 


40 




24 


2 


2 


8 


128 


64 


64 


1120 


160 


1280 


80 


14 


56 


0 


2 


S 


128 


64 


64 


992 


288 


1280 


80 


6 


56 


8 


2 


8 
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256 


128 


32 2400 


160 


2560 


160 


30 


120 


0 


2 


8 


256 


128 


32 2272 


288 


2560 


16C 


22 


120 


s 


2 


8 


512 


256 


la 


4832- 


288 


5120 


320 


62 


240 


0 


2 


16 


512 


256 


16 


4704 




5120 


320 


54 




8 


2 


16 


1024 


512 


8 


9952 


288 


1024O 


640 


126 


49fi 


0 


2 


16 


1024 


512 


8 


9824 


416 


10240 


640 


118 


496 


8 


2 


16 


2048 


1024 




20192 


288 


20480 


1280 


±54 


im 


0 


2 


li 


2048 


1024 


4 


20064 


416 


20480 


1280 




1008 


8 


2 


16 



[Table 2] Uplink DPDCH Fields 


Channel Bit Rate 
(kbps) 


Channel Symbol 
Rate (ksps) 


SF 


Bits/Frame 


Bits/Slot 




16 




256 


160 


10 


10 


32 


32 


128 


320 


20 


20 


64 


64 






40 


40 


128 


128 


32 


12M) 


80 


80 


256 


256 


16 


2560 


1M1 


160 


512 


512 






320 


320 


1024 


1024 




10240 


640 


640 



[Table 3] Uplink DPCCH Fields 



Channel Bit 
Rate (kbps) 


Symbol 
Rate (ksps) 


SF 


Bi Is/Frame 


Bits/Slot 






Ntfci 


N™, 


16 


16 


256 


160 








2 


0 


16 


16 


256 


160 










0 




16 


256 


160 




5 




2 




16 


16 


256 


160 


ID 


7 


2 


0 




16 


16 


256 


160 


10 


6 


2 


0 


2 


16 


16 


256 


160 


10 


5 


1 


2 


2 



10 Tables 1 to 3 show an example where there exists one DPDCH which is a 

traffic channel, wherein SF denotes spreading fector. However, there may exist 
second, third and fourth DPDCHs according to the service types. Further, the 
downlink and uplink both may include several DPDCHs. 

15 An exemplary hardware structure of the conventional mobile 

communication system (base station transmitter and mobile station transmitter) will 
be described below with reference to FIGS, 3A and 3B. Although the base station 
transmitter and mobile station transmitter will be described with reference to a case 
where there exist three DPDCHs, the number of DPDCHs is not limited. 
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FIG. 3 A shows a structure of the conventional base station transmitter. 
Referring to FIG. 3A, multipliers 111, 121, 131 and 132 multiply a DPDCH signal 
and DPDCH,, DPDCH2 and DPDCH3 signals, which have undergone channel 
5 encoding and interleaving, by gain coefQcients G, , Gj, G3 and G4, respectively. The 
gain coefficients G,, G2, G3 and G4 may have different values according to 
circumstances such as the service option and the handover. A multiplexer (MUX) 
112 time-multiplexes the DPCCH signal and the DPDCH, signal into the slot 
structure of FIG. 2 A. A first serial-to-parallel (S/P) converter 113 distributes the 

10 output of the multiplexer 112 to an I channel and a Q channel. Second and third S/P 
converters 133 and 134 S/P-convert the DPDCH2 and DPDCH3 signals and 
distribute them to the I channel and the Q channel, respectively. The S/P-converted 
I and Q channel signals are mtiltiplied by channelization codes Cchj, C^hi and C^ha in 
multipliers 114, 122, 135, 136, 137 and 138, for spreading and channel separation. 

15 Orthogonal codes are used for the chatmelization codes. 

The I and Q channel signals multiplied by the channelization codes in the 
multipliers 114, 122, 135, 136, 137 and 138 are summed by first and second 
summers 115 and 123, respectively. That is, the I channel signals are summed by 

20 the first summer 115, and the Q channel signals are summed by the second summer 
123. The output of the second summer 123 is phase shifted by 90" by a phase 
shifter 124. A summer 116 sums an output of the first summer 115 and an output of 
the phase shifter 124 to generate a complex signal I+jQ. A multiplier 117 scrambles 
the complex signal with a PN sequence Cgcnmh which is uniquely assigned to each 

25 base station, and a signal separator 118 separates the scrambled signal into a real 
part and an imaginary part and distributes them to the I channel and the Q channel. 
The I and Q channel outputs of the signal separator 1 1 8 are filtered by lowpass 
filters 119 and 125, respectively, to generate bandwidth-limited signals. The output 
signals of the filters 119 and 125 are multipUed by carriers cos{27ifct} and 

30 sin{27ifct} in multipliers 120 and 126, respectively, to frequency shift the signals to 
a radio frequency (RF) band. A summer 127 sums the frequency-shifted I and Q 
channel signals. 

FIG. 3B shows a structure of the conventional mobile station transmitter. 
35 Referring to FIG. 3B, multipliers 211, 221, 223 and 225 multiply a DPCCH signal 
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and DPDCH], DPDCHj and DPDCH, signals, which have undergone channel 
encoding and interleaving, by channelization codes (orthogonal codes) Cchi, C^n, 
Cch3 and Cch4, respectively, for spreading and channel separation. Orthogonal codes 
are used for the channelization codes. The output signals of the multipliers 211, 221, 

5 223 and 225 are multiplied by gain coefficients Gj, Gj, G3 and G4 in multipliers 
212, 222, 224 and 226, respectively. The gain coefficients G,, Gj, G3 and G4 may 
have different values. The outputs of the multipliers 212 and 222 are summed by a 
first summer 213 and output as an I chaimel signal, and the outputs of the 
multipHers 224 and 226 are summed by a second summer 227 and output as a Q 

10 channel signal. The Q channel signal output from the second summer 227 is phase 
shifted by 90" in a phase shifter 228. 

A summer 214 sums the output of the first summer 213 and the output of 
the phase shifter 228 to generate a complex signal I+jQ. A multiplier 215 

15 scrambles the complex signal with a FN sequence C^^^nh which is uniquely 
assigned to each station, and a signal separator 229 separates the scrambled signal 
into a real part and an imaginary part and distributes them to the I channel and the 
Q channel. The I and Q channel outputs of the signal separator 229 are filtered by 
lowpass filters 216 and 230, respectively, to generate bandwidth-limited signals. 

20 The output signals of the filters 216 and 230 are multiplied by carriers cos{27C^t} 
and sin{2jif(.t} in multipHers 217 and 231, respectively, to fi:«quency shift the 
signals to a radio firequency (RF) band. A summer 218 sums the frequency-shifted I 
and Q channel signals. 

25 A conventional transmission signal structure of the base station and the 

mobile station will be made below. FIG. 5A shows how to transmit the downlink 
DPCCH and the uplink DPCCH when transmission of the uplink DPDCH is 
discontinued when there is no data to transmit for a predetermined time which is 
called control-only substate. FIG. 5B shows how to transmit the downlink DPCCH 

30 and the uplink DPCCH when transmission of the downlink DPDCH is discontinued 
when there is no data to transmit. As illustrated in FIGS. 5A and 5B, the mobile 
station constantly transmits the uplink DPCCH signal in spite of no DPDCH data in 
order to avoid a resynchronization acquisition process between the base station and 
the mobile station. When there is no traffic data to transmit for a long time, the base 

35 station and the mobile station make a transition to an RRC (Radio Resource 
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Control) connection release state (not shown in the FIGs.). In this state, 
transmission of the uplink DPCCH is discontinued, but the mobile station transmits 
pilot symbols and power control bits over the DPCCH until the transition is 
completed, thereby increasing interference in the uplink (or reverse link). The 
5 increase in interference of the uplink causes a decrease in the capacity of the uplink. 

In the conventional method, although continuous transmission of the uplink 
DPCCH in the control-only substate is advantageous in that it is possible to avoid 
the sync reacquisition process in the base station, it creases an interference to the 

10 uplink and mobile station power consumption, causing a decrease in the capacity of 
the uplink. Further, in the downlink, continuous transmission of the uplink power 
control bits causes an increase in interference of the downlink and a decrease in the 
capacity of the downlink. Therefore, it is necessary to minimize the time required 
for the sync reacquisition process in the base station, to minimize the interference 

15 due to transmission of the uplink DPCCH and to minimize the interference and 
mobile station power consumption due to transmission of the uplink power control 
bits over the downlink. 

20 S UMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to provide a 
communication device and method for minimizing the time required for a sync 
reacquisition process between base station and mobile station, for minimizing the 
25 interference and power consumption of mobile station due to transmission of a 
uplink DPCCH, and for minimizing the interference due to transmission of uplink 
power control bits over a downlink when there is no data to transmit on DPDCH 
for predetermined time. 

30 It is another object of the present invention to provide a device and method 

for gating a dedicated control channel (DPCCH) signal on a gated transmission unit 
basis in a mobile communication system, wherein the gated transmission unit is 
either identical to an actual slot unit or different from the actual slot unit. 

35 It is further another object of the present invention to provide a device and 

method for locating a power control bit in the last slot of each frame to control the 
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power of the first slot of the next frame in a mobile communication system. 

To achieve the above object, a base station (or mobile station) according to 
the present invention determines whether there is data to transmit to the mobile 
5 station (or base station) on DPDCH. When there is no data to transmit on DPDCH, 
the base station (or mobile station) gates transmission of control information 

according to a predetermined time period pattern within one frame on a dedicated 
control channel. Here, "gated transmission" refers to transmitting the control 
information included in the DPCCH only at a specific power control group 

10 (PCG)/slot (or PCGs/slots) according to a predetermined time pattern. Control 
information transmitted from the base station to the mobile station includes TFCl 
information about a format of transmission data, TPC information for power 
conti-ol, and a pilot symbol. Control information transmitted from the mobile 
station to the base station includes TFCI information about a format of transmission 

15 data, TPC information for power control, a pilot symbol, and FBI information for 
requesting information about a phase difference between two antennas when the 
base station uses transmit diversity antenna. In a downlink DPCCH, the TFCI, TPC 
and pilot symbol in an n predetermined-power control group (or one slot) can be 
discontinuously transmitted in a frame during gated transmission. Alternatively, the 

20 pilot symbol in a predetermined nth power control group (or slot) and TFCI and 
TPC in (n+l)th power control group can be discontinuously transmitted in a frame. 
In an uplink DPCCH, the TFCI, TPC, FBI and pilot symbol in a specific power 
control group (or slot) are discontinuously transmitted during gated transmission. If 
there is a short data to transmit on DPDCH in gated transmission mode, the power 

25 control bit can be transmitted in all slot during transmit the short data. Further, a 
gating pattern for the downlink contiol information and a gating pattern for the 
uplink control information have an offset so that gating should occur at different 
time points. 



30 

BRIEF DE SCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present 
invention will become more apparent from the following detailed description when 
35 taken in conjunction with the accompanying drawings in which: 

FIG. 1 A is a state transition diagram for a packet data service; 
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FIG. IB is a state transition diagram between a user data active substate 
and a control- only substate of the DCH/DCH state; 

FIG. 2A is a diagram illustrating a slot structure of downlink DPDCH and 
DPCCH; 

5 FIG. 2B is a diagram illustrating a slot structure of uplink DPDCH and 

DPCCH; 

FIG. 3 A is a diagram illustrating a structure of a conventional base station 
transmitter; 

FIG. 3B is a diagram illustrating a structure of a conventional mobile 
10 station transmitter; 

FIG. 4A is a diagram illustrating a structure of a base station transmitter 
according to an embodiment of the present invention; 

FIG. 4B is a diagram illustrating a structure of a mobile station transmitter 
according to an embodiment of the present invention; 
15 FIG, 5A is a diagram for explaining how to transmit a downlink DPCCH 

and a uplink DPCCH when transmission of a uplink DPDCH is discontinued in a 
conventional control-only substate; 

FIG. 5B is a diagram for explaining how to transmit a downlink DPCCH 
and a uplink DPCCH when transmission of a downlink DPDCH is discontinued in 
20 the conventional control-only substate; 

FIG. 6A is a diagram illustrating a method for transmitting a signal 
according to a regular or gated transmission pattern for a uplink DPCCH according 
to an embodiment of the invention; 

FIG. 6B is a diagram illustrating another method for transmitting a signal 
25 according to a regular or gated transmission pattern for a uplink DPCCH according 
to an embodiment of the invention; 

FIG. 7A is a diagram illustrating a method for transmitting a signal when a 
uplink DPDCH message is generated while a uplink DPCCH is intermittently 
transmitted in a gating mode according to an embodiment of the invention; 
30 FIG. 7B is a diagram illustrating another method for transmitting a signal 

when a uplink DPDCH message is generated while a uplink DPCCH is 
intermittently transmitted in a gating mode according to an embodiment of the 
invention; 

FIG. 8A is a diagram illustrating a method for ttansmitting downlink and 
35 uplink signals when transmission of a downlink DPDCH is discontinued according 
to an embodiment of the present invention; 
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FIG. 8B is a diagram illustrating a method for transmitting downlink and 
uplink signals when transmission of a uplink DPDCH is discontinued according to 
an embodiment of the present invention; 

FIG. 8C is a diagram illustrating another method for transmitting downlink 
5 and uplink signals when transmission of the downlink DPDCH is discontinued 
according to an embodiment of the present invention; 

FIG. 8D is a diagram illustrating another method for transmitting downlink 
and uplink signals when transmission of the uplink DPDCH is discontinued 
according to an embodiment of the present invention; 
10 FIG. 9A is a diagram illustrating a method for transmitting downhnk and 

uplink signals when transmission of a downlink DPDCH is discontinued (gated 
transmission for the downlitik DPCCH) according to an embodiment of the present 
invention; 

FIG. 9B is a diagram illustrating a method for transmitting downlink and 
15 uplink signals when transmission of a uplink DPDCH is discontinued (gated 
transmission for downlink DPCCH) according to an embodiment of the present 
invention; 

FIG. lOA is a diagram illustrating a structure of a base station transmitter 
according to another embodiment of the present invention; 
20 FIG. 1 OB is a diagram illustrating a structure of a mobile station transmitter 

according to another embodiment of the present invention; 

FIG. 11 A is a diagram illustrating gated transmission for downlink and 
uplink DPCCHs according to a first embodiment of the present invention; 

FIG. IIB is a diagram illustrating gated transmission for downlink and 
25 uplink DPCCHs according to a second embodiment of the present invention; 

FIG. lie is a diagram illustrating gated transmission for downlink and 
uplink DPCCHs according to a third embodiment of the present invention; 

FIG. IID is a diagram illustrating gated transmission for downlink and 
uplink DPCCHs according to a fourth embodiment of the present invention; 
30 FIG. HE is a diagram illustrating gated transmission for downlink and 

uplink DPCCHs according to a fifth embodiment of the present invention; 

FIG. 12A is a diagram illustrating gated transmission for downlink and 
uplink DPCCHs according to a sixth embodiment of the present invention; 

FIG. 12B is a diagram illustrating gated transmission for downlink and 
35 uplink DPCCHs according to a seventh embodiment of the present invention; 

FIG. 12C is a diagram illustrating gated transmission for downlink and 
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uplink DPCCHs according to a eighth embodiment of the present invention; 

FIG. 12D is a diagram illustrating gated transmission for downlink and 
uplink DPCCHs according to a ninth embodiment of the present invention; and 

FIG. 12E is a diagram illustrating gated transmission for downlink and 
5 uplink DPCCHs according to a tenth embodiment of the present invention. 

DETAILED DESC RIPTI ON OF THE PREFERRED EMBODIMENT 

Preferred embodiments of the present invention will be described herein 
10 below with reference to the accompanying drawings. In the following description, 
well-known functions or constructions are not described in detail since they would 
obscure the invention in unnecessary detail. 

The term "normal transmission" as used herein refers to continuously 

15 transmitting control information included in the downlink or uplink DPCCH, i.e., 
TFCl, TPC and pilot symbols. Further, the term "gate transmission" refers to 
transmitting the control information included in the downUnk DPCCH, i.e., TFCl, 
TPC and pilot symbols, only at a specific power control group (or slot) according 
to a predetermined time pattern. In addition, the term "gate transmission" refers to 

20 transmitting the control information included in the uplink DPCCH (i.e., TFCl, 
TPC and pilot symbols) only at a specific power control group (or one slot) 
according to a predetermined time pattern. The information, transmission of which 
is discontinued in the downlink DPCCH during gated transmission, may include all 
of the TFCl, TPC and pilot symbols in a predetermined nth power control group (or 

25 slot), or may include the pilot symbols in a predetermined nth power control group 
(or slot), and TFCl and TPC in an (n-l)th power control group. The information, 
transmission of which is discontinued in the uplink DPCCH during gated 
transmission, includes all of TFCl, TPC, FBI and pilot symbols in a specific power 
control group (or one slot). Herein, "a gated transmission unit is identical to a slot 

30 unit" means that TFCl, TPC and pilot symbols within one power control group are 
set as a gated transmission unit. Further, "a gated transmission unit is not identical 
to a slot unit" means that a pilot symbol in a predetermined nth slot and a TFCl and 
TPC in an (n+l)th slot are set as a gated transmission unit, 

35 In addition, since performance at the beginning of a frame is very 

important, the invention locates the TPC for controlling the power of the first slot 
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of the next frame at the last slot of one frame. That is, TPC bits for the downlink 
DPCCH and the uplink DPCCH are located at the last slot of the nth frame, and 
power of the first slot of the {n+l)th frame is controlled using the TPC bits existing 
at the last slot of the nth fi^ime. 

5 

Further, a power control rate can be maintained nonnal transmission even 
when transmission data is generated during gated transmission of the DPCCH 
signal according to the present invention. In addition, the gating pattern (or gated 
transmission pattern) for the downlink DPCCH and the gating pattern for the uplink 
10 DPCCH are determined to have an offset. That is, the control information for the 
downlink DPCCH and the control information for the uplink DPCCH are 
transmitted at different time points. 

A hardware structure according to an embodiment of the invention will be 
15 described below. 

FIG. 4A shows a structure of a base station transmitter according to an 
embodiment of the present invention. The base station transmitter is different from 
the conventional one of FIG. 3A in that with regard to the downlink DPCCH, the 

20 output of the multipHer 1 11 is gated by a gated transmission controller 141 . That is, 
the gated transmission controller 141 performs gated transmission on the TFCI and 
TPC bits for the downlink DPCCH at a power control group (or time slot) 
scheduled with the mobile station when the traffic data is not transmitted over the 
downlink and uplink DPDCHs for predetermined time. In addition, the gated 

25 fransmission controller 141 performs gated transmission on one power confrol 
group (or one entire slot) including the pilot symbols, TFCI and TPC bits for the 
downlink DPCCH at a power control group (or time slot) scheduled with the 
mobile station when the traffic data is not transmitted over the downlink and uplink 
DPDCHs for predetermined time. 

30 

Although the downlink gated transmission pattern is identical to the uplink 
gated transmission pattern, an offset may exist between them for efificient power 
control. The offset is given as a system parameter. 



35 The gated transmission controller 141 can perform gated transmission 

either when the gated transmission unit is identical to the slot unit or when the 
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gated transmission unit is not identical to the slot unit. When the gated transmission 
unit is not identical to the slot unit, the gated transmission controller 141 separately 
gates the TFCI, TPC and pilot symbols. That is, the pilot symbol in the 
predetemiined nth slot, and the TFCI and TPC in the (n+l)th slot are set as a gated 
5 on transmission unit. 

In addition, the gated transmission controller 141 locates the TPC bits for 
power controlling the first slot of the next frame at the last slot of one frame to 
guarantee performance of the begirming part of the next frame. That is, the TPC 
10 bits for the downlink DPCCH and the uplink DPCCH are located at the last slot of 
the nth frame, and power of the first slot of the (n+l)th frame is controlled using 
the TPC bits existing at the last slot of the nth frame. 

FIG. 4B shows a structure of a mobile station fransmitter according to an 
15 embodiment of the present invention. The mobile station transmitter is different 
from the conventional one of FIG. 3B in that a gated transmission confroller 241 is 
provided to gate transmission of the uplink DPCCH. That is, the gated transmission 
confroller 241 performs gated transmission on one power confrol group (or one 
entire slot) including the pilot symbols, TFCI, FBI and TPC bits for the uplink 
20 DPCCH at a power confrol group (or time slot) scheduled v^^ith the mobile station 
in the confrol-only substate where the traffic data is not transmitted over the 
downlink and uplink DPDCHs. For sync detection, it is necessary to fransmit the 
pilot symbols and TPC bits over the uplink DPCCH, and there is no alternative way 
to transmit the TPC, FBI and pilot symbols over the other uplink channels at the 
25 duration where transmission of the above channel is discontinued. 

Now, a description will be made of a transmission signal structure of the 
base station and the mobile station according to an embodiment of the present 
invention. 

30 

FIG. 6A shows a method for transmitting a signal according to a regular or 

gated fransmission pattern for the uplink DPCCH in case of there is no DPDCH 
data for a predetermined period of time according to an embodiment of the present 
invention. In FIG. 6A, reference numerals 301, 302, 303 and 304 show different 
35 gating rates according to a ratio of a dut>' cycle (hereinafter, referred to as DC). 
Reference numeral 301 shows a conventional method for transmitting the uplink 
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DPCCH without gating (DC=1, regular transmission), and reference numeral 302 
shows a method for regularly transmitting every other power control group (or time 
slot), when DC=l/2 (only 1/2 of all the power control groups in one frame are 
transmitted). Reference numeral 303 shows a method for regularly transmitting 
5 every fourth power control group (3rd, 7th, 11th and 15th power control groups), 
when DC=l/4 (only 1/4 of all the power control groups in one frame are 
transmitted). Reference numeral 304 shows a method for regularly transmitting 
every eighth power control group (7th and 15th power control groups), when 
DC=l/8 (only 1/8 of all the power control groups in one frame are transmitted). In 

10 the embodiment of FIG. 6A, when DC=l/2 and 1/4, although the gated 
transmission controller 241 of the mobile station regularly gates the power control 
groups of the uplink DPCCH, it is also possible to gate arbitrary power control 
groups out of all the standard power control groups according to the corresponding 
DC. That is, when DC=l/2, it is also possible to gate arbitrary power control 

15 groups according to an irregular pattern, rather than to regularly transmit every 
other power control group. Further, when DC=l/2, it is also possible to 
continuously transmit half of all the power control groups at the second half (8th to 
15th power control groups) of the frame. When DC=]/4, it is also possible to 
continuously transmit 1/4 of all the power control gi'oups beginning at a 3/4 point 

20 of the frame (i.e., 12th to 15th power control groups). When DC=l/8, it is also 
possible to continuously transmit 1/8 of all the power confrol groups beginning at a 
7/8 point of the finme (i.e., 14th to 15th power control groups). 

The above gating rate transition method can be divided into several 
25 methods as stated below, and is determined according to system setup. In one 
method, a direct gating rate transition occurs from DC=1/1 to DC=l/2, from 
DC=1/1 to DC=l/4, or from DC=1/1 to DC=l/8 acconling to a set timer value or a 
transition command message from the base station. In another method, a sequential 
gating rate fransition occurs from DC=1/1 to DC=l/2, from DC=l/2 to DC=l/4, or 
30 from DC=l/4 to 1/8. Selection of the DC value can be determined in consideration 
of the capacity of the corresponding mobile station or the quality of the channel 
environment. 

FIG. 6B shows a method for transmitting a signal according to a regular or 
35 gated transmission pattern for the uplink DPCCH in case of there is no DPDCH 
data for a predetermined period of time according to smother embodiment of the 
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present invention. In FIG. 6B, reference numerals 305, 306 and 307 show different 
gating rates according to a ratio of a duty cycle DC. Reference numeral 305 shows 
a method for transmitting two consecutive power control groups at regular 
locations (2"*'-3^'', 6*-7'\ lO*-!!*^ and M'^'-IS*' power control groups), when 
5 DC=l/2 (only 1/2 of all the power control groups in one frame are transmitted). 
Reference numeral 306 shows a method for transmitting two consecutive power 
control groups at regular locations (6*^-7^ and 14'*'-15* power control groups), 
when DC=l/4 (only 1/4 of all the power control groups in one frame are 
transmitted). Reference numeral 307 shows a method for transmitting two 

10 consecutive power control groups at regular locations (14'*'-15''' power control 
groups), when DC=l/8 (only 1/8 of all the power control groups in one frame are 
transmitted). In the embodiment of FIG. 6B, when DC=l/2 and 1/4, although the 
gated transmission controller 241 of the mobile station regularly gates the power 
control groups of the uplink DPCCH, it is also possible to gate arbitrary power 

15 control groups out of all the power control groups according to the corresponding 
DC. That is, when DC=l/2, it is also possible to continuously gate 4 consecutive 
power control groups (e.g., 2"'^-5* power control groups) according to an irregular 
pattern, rather than to regularly transmit every other 2 consecutive power control 
groups. 

20 

The above gating rate transition method can be divided into several 
methods as stated below, and is determined according to system setup. In one 
method, a direct state transition occurs from DC=1/1 (full rate) to DC=l/2, from 
DC=1/1 to DC=l/4, or from DC=1/1 to DC=l/8 according to a set timer value or a 
25 transition command message from the base station. In another method, a sequential 
gating rate transition occurs from DC=1/1 to DC=l/2, from DC=l/2 to DC=l/4, or 
from DC=l/4 to 1/8. Selection of the DC value can be determined in consideration 
of the capacity of the corresponding mobile station or the quality of the channel 
environment. 

30 

FIGS. 7A and 7B show the uplink DPCCH for the case where a transition 
message is transmitted over the uplink DPDCH when a dedicated MAC (Medium 
Access Control) logical channel is generated in case of there is nok DPDCH data 
for a predetermined period of time of FIGS. 6A and 6B. Reference numeral 311 of 
35 FIG. 7A shows a case where a uplink DPDCH message is generated while the 
uplink DPCCH does not undergo gated transmission (i.e., while the uplink DPCCH 
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is continuously transmitted (DC=1/1)). Reference numeral 312 shows a case where 
the uplink DPDCH message is generated while the uplink DPCCH undergoes 
DC=l/2 gated transmission. Reference numeral 313 shows a case where the uplink 
DPDCH message is generated while the uplink DPCCH undergoes DC=l/4 gated 
5 transmission. Reference numeral 314 shows a case where the uplink DPDCH 
message is generated while the uplink DPCCH undergoes DC=l/8 gated 
transmission. 

The power control groups, as shown by the reference numerals 312, 313 
10 and 314, are transmitted according to the gated transmission patterns in the first 
frame, and then undergo normal transmission when the uplink DPDCH is 
transmitted in the second frame. In the power control groups for normal 
transmission, the TPC bits for downlink power control can be omitted and the pilot 
duration (or period) can be extended to a power control group length. Beginning at 
1 5 the power control groups succeeding after transmitting the uplink DPDCH message 
by normal transmission of the power control groups, it is possible to transmit the 
uplink DPCCH without gating, or it is possible to gate transmission of the uplink 
DPCCH according to the original DC value until a gating rate transition message is 
received from the base station. That is, when the uplink DPDCH message is 
20 transmitted for DC=l/2 gated transmission, it is possible to perform normal 
transmission on the power control group of the above duration, thereafter perform 
DC=l/2 gated transmission again, and then perform DC=1 (regular transmission) 
gated transmission when the DPDCH user data exist. 

25 Like the uphnk DPCCH, even in the downlink, when a downlink DPDCH 

message is generated during gated transmission for the DPCCH, the power control 
groups, which are transmitted according to the gated transmission pattern, undergo 
normal transmission for transmit the downlink DPDCH. In the power control 
groups for normal transmission, the TPC bits for downlink power control can be 

30 omitted and the pilot duration can be extended to a power control group length. 
Begiiming at the power control groups succeeding after transmitting the downlink 
DPDCH message by normal transmission of the power control groups, it is possible 
to transmit the downlink DPCCH without gating, or it is possible to gate 
transmission of the downlink DPCCH according to the original DC value until a 

35 state transition request message is received from the mobile station. That is, when 
the downlink DPDCH message is transmitted for DC=l/2 gated transmission, it is 



wo 00/624S6 



PCT/KROO/00345 



possible to perform normal transmission on the power control group of the above 
duration, thereafter perform DOl/2 gated transmission again, and then perform 
DC=1 gated transmission when transmitting the DPDCH user data. 

5 Reference numeral 315 of FIG. 7B shows a case where a uplink DPDCH 

message is generated while the uplink DPCCH undergoes DC=l/2 gated 
transmission. Reference numeral 316 shows a case where the uplink DPDCH 
message is generated while the uplink DPCCH undergoes DC=l/4 gated 
transmission. Reference numeral 317 shows a case where the uplink DPDCH 

10 message is generated while the uplink DPCCH undergoes DC=l/8 gated 
transmission. The power control groups, as shown by the reference numerals 315, 
316 and 317, are transmitted according to the gated transmission patterns, and them 
undergo normal transmission for transmit the downlink DPDCH message. In the 
power control groups for normal transmission, the TPC bits for downlink power 

15 control can be omitted and the pilot duration (or period) can be extended to a power 
control group length. Beginning at the power control groups succeeding after 
transmitting the uplink DPDCH message by normal transmission of the power 
control groups, it is possible to transmit the uplink DPCCH without gating, or it is 
possible to gate transmission of the uplink DPCCH according to the original DC 

20 value until a state transition message is received from the base station. That is, 
when the uplink DPDCH message is transmitted for DC=l/2 gated transmission, it 
is possible to perform normal transmission on the power control group of the above 
duration, thereafter perform DC=l/2 gated transmission again, and then perform 
DC=1 gated transmission when transmitting the DPDCH user data. 

25 

It is also possible to simultaneously gate transmission of both the uplink 
DPCCH and the downlink DPCCH according to the same gating pattern. Beginning 
at the power control groups succeeding after transmitting the downlink DPDCH 
message by normal transmission of the power control groups, generated while 

30 gating transmission of the downlink DPCCH, it is possible to transmit the downlink 
DPCCH without gating, or it is possible to gate transmission of the downlink 
DPCCH according to the original DC value until a state transition request message 
is received from the mobile station. That is, when the downlink DPDCH message is 
transmitted for DC^l/2 gated transmission, it is possible to perform normal 

35 transmission on the power control group of the above duration, thereafter perform 
DC=l/2 gated transmission again, and then perform DC=1 gated transmission 
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when transmitting the DPDCH user data. 

FIG. 8A shows a method for transmitting downlink and uplink signals 
when transmission of a downlink DPDCH is discontinued. When transmission of 
5 the downlink DPDCH is discontinued as shown by reference numeral 801 in the 
user data active substate where there exists no uplink DPDCH, the base station and 
the mobile station start gating transmission if a set timer value expires or a 
downhnk DPDCH message for state transition is generated. Although FIG. 8A 
shows an embodiment where the message for start gating transmission is generated 

10 by the base station, it is also possible for the mobile station to send a gating-request 
message to the base station when there is no downlink and uplink DPDCH. While 
transmitting the downlink DPCCH in FIG. 8A, it is also possible to transmit all the 
TFCI, IPC and pilot symbols without gating. Since the TPC bits include 
meaningless TPC values determined by measuring power strength of the pilot 

15 symbols of the gated power control groups within the uplink DPCCH, the mobile 
station ignores the meaningless TPC values transmitted from the base station in 
order to perform uplink power control in consideration of the gating pattern for the 
uplink DPCCH, and performs transmission at the same transmission power as the 
transmission power for the previous power control group. Alternatively, while 

20 transmitting the downlink DPCCH in FIG. 8A, it is also possible to gate only the 
TFCI and TPC bits in the downhnk DPCCH without gating the pilot symbols in the 
downlink DPCCH. At this point, the gating pattern is identical to a gating pattern 
for the uplink DPCCH of the mobile station. The power control group, in which the 
TPC bits in the downlink DPCCH are gated, refers to the TPC bits generated by 

25 measuring the pilot symbols corresponding to the gated power control group in the 
DPCCH transmitted from the mobile station. 

Reference numeral 802 shows a situation where a message for gated 
transmission is generated by the base station and is transmitted to the mobile 
30 station over the downlink DPDCH. In this case, the mobile station, which has been 
gating transmission of the uplink DPCCH, can stop gated transmission upon receipt 

of the message for stop the gated transmission and perform normal transmission 
(DC=1) when uplink DPDCH data should be transmitted. Alternatively, the mobile 
station, which has been gating transmission of the uplink DPCCH, can continue 
35 gated transmission even after receipt of the message for stop the gated transmission, 
stop gated transmission at the stop time included in the gated transmission stop 
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message, and then perform normal transmission (DC=1). 

FIG. 8B shows a method for transmitting downlink and uplink signals 
when transmission of a uplink DPDCH is discontinued. When transmission of the 

5 uplink DPDCH is discontinued as shown by reference numeral 803 in the user data 
active substate where there exists no downlink DPDCH, the base station and the 
mobile station make the gated transmission at a time point appointed (or scheduled) 
between them when a set timer value expires or after exchanging a gated 
transmission message. Although FIG. 8B shows an embodiment where the message 

10 for gated transmission is generated in the downlink DPDCH, the gated transmission 
message can also be generated in the uplink DPDCH of the mobile station. While 
transmitting the downlink DPCCH in FIG. 8B, it is also possible to transmit all the 
TFCI, TPC and pilot symbols without gating. Since the TPC bits include 
meaningless TPC values determined by measuring power strength of the pilot 

15 symbols of the gated power control groups within the uplink DPCCH, the mobile 
station ignores the meaningless TPC values transmitted from the base station in 
order to perform uplink power control in consideration of the gating pattern for the 
uplink DPCCH, and performs transmission at the same transmission power as the 
transmission power for the previous power control group. Alternatively, while 

20 transmitting the downlink DPCCH in FIG. 8B, it is also possible to gate only the 
TFCI and TPC bits in the downlink DPCCH without gating the pilot symbols in the 
downlink DPCCH. At this point, the gating pattern is identical to a gating pattern 
for the uplink DPCCH of the mobile station. The power control group, in which the 
TPC bits in the downlink DPCCH are gated, refers to the TPC bits generated by 

25 measuring the pilot symbols corresponding to the gated power control group in the 
DPCCH transmitted from the mobile station. 

Reference numeral 804 shows a situation where a gated transmission 
message generated by the base station is transmitted to the mobile station over the 

30 downlink DPDCH. In this case, the mobile station, which has been gating 
transmission of the uplink DPCCH, can stop gated transmission upon receipt of the 
message for stop gated transmission and perform normal transmission (DC=1). 
Alternatively, the mobile station, which has been gating transmission of the upHnk 
DPCCH, can continue gated transmission even after receipt of the message for stop 

35 gated transmission, stop gated transmission at the stop time included in the gated 
transmission stop message, and then perform normal transmission (DC=1). 
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FIG, 8C shows, a method for transmitting downUnk and uplink signals 
when transmission of a downlink DPDCH is discontinued. When transmission of 
the downlink DPDCH is discontinued as shown hy reference numeral 805 in the 
5 user data active substate where there exists no uplink DPDCH, the base station and 
the mobile station start gated transmission if a set timer value expires or a downlink 
DPDCH message for start gated transmission is transmitted. Although FIG. 8C 
shows an embodiment where the message for gated transmission message is 
generated by the base station, it is also possible for the mobile station to send a 

10 gated transmission request message to the base station when there is no downlink 
and uplink DPDCH. While transmitting the downlink DPCCH in FIG. 8C, it is also 
possible to transmit all the TFCI, TPC and pilot symbols without gating. Since the 
TPC bits include meaningless TPC values determined by measuring the power 
strength of the pilot symbols of the gated power control groups within the uplink 

15 DPCCH, the mobile station ignores the meaningless TPC values transmitted from 
the base station in order to perform uplink power control in consideration of the 
gating pattern for the uplink DPCCH, and performs transmission at the same 
transmission power as the transmission power for the previous power control group. 
Alternatively, while transmitting the downlink DPCCH in FIG. 8C, it is also 

20 possible to gate only the TFCI and TPC bits in the downlink DPCCH without 
gating the pilot symbols in the downlink DPCCH. At this point, the gating pattern 
is identical to a gating partem for the uplink DPCCH of the mobile station. The 
power control group, in which the TPC bits in the downlink DPCCH are gated, 
refers to the TPC bits generated by measuring the pilot symbols corresponding to 

25 the gated power control group in the DPCCH transmitted from the mobile station. 

Reference numeral 806 shows a situation where a gated transmission 
message is generated by the mobile station and is transmitted to the base station 
over the uplink DPDCH. In this case, the mobile station, which has been gating 

30 transmission of the uplink DPCCH, can stop gated transmission after transmission 
of the gated fransmission message over the uplink DPDCH and then perform 
normal transmission (DC=1). Alternatively, the mobile station, which has been 
gating transmission of the uplink DPCCH, can continue gated transmission even 
after receiving gated transmission stop message, stop gated transmission at the stop 

35 time included in the gated transmission stop message, and then perform normal 
transmission (DC=1). 
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FIG. 8D shows a method for transmitting downlink and uplink signals 
when transmission of a uplink DPDCH is discontinued. When transmission of the 
uphnk DPDCH is discontinued as shown by reference numeral 807 in the user data 
active substate where there exists no downlink DPDCH for a predetermined period 
of time, the base station and the mobile station can start gated transmission at a 
time point appointed (or scheduled) between them when a set timer value expires 
or after exchanging a gated transmission message. Although FIG. 8D shows an 
embodiment where the message for gated transmission is generated in the downlink 
DPDCH, the gated transmission message can also be generated in the uplink 
DPDCH of the mobile station. While transmitting the downlink DPCCH in FIG. 
8D, it is also possible to transmit all the TFCI, TPC and pilot symbols without 
gating. Since the TPC bits include meaningless TPC values determined by 
measuring power strength of the pilot symbols of the gated power control groups 
within the uplink DPCCH, the mobile station ignores the meaningless TPC values 
transmitted from the base station in order to perform uplink power control in 
consideration of the gating pattern for the uplink DPCCH, and performs 
transmission at the same transmission power as the transmission power for the 
previous power control group. Akematively, while transmitting the downlink 
DPCCH in FIG. 8D, it is also possible to gate only the TFCI and TPC bits in the 
downlink DPCCH without gating the pilot symbols in the downlink DPCCH. At 
this point, the gating pattern is identical to a gating pattern for the uplink DPCCH 
of the mobile station. The power control group, in which the TPC bits in the 
downlink DPCCH are gated, refers to the TPC bits generated by measuring the 
pilot symbols corresponding to the gated power control group in the DPCCH 
transmitted firom the mobile station. 

Reference numeral 808 shows a situation where a gated transmission 
message generated by the mobile station is transmitted to the base station over the 
uplink DPDCH. In this case, the mobile station, which has been gating 
transmission of the uplink DPCCH, can stop gated transmission after transmission 
of the gated transmission message over the uplink DPDCH and then perform 
normal transmission (DC==]). Alternatively, the mobile station, which has been 
gating transmission of the uplink DPCCH, can continue gated transmission even 
after transmission of the gated transmission stop message, stop gated transmission 
at the stop time included in the gated transmission stop message, and then perform 
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normal transmission (DC=1). 

FIG. 9A shows a method for transmitting downlink and uplink signals 
when transmission of a downlink DPDCH is discontinued. When transmission of 
5 the downlink DPDCH is discontinued, the base station and the mobile station can 
start gated transmission at a time point appointed between them if a set timer value 

expires or after exchanging a gated transmission message. FIG. 9A shows a case 
where a gating pattern for the downlink DPCCH 501 is identical to a gating pattern 
for the uplink DPCCH 503. Although FIG. 9A shows an embodiment where the 
10 gated transmission message is generated through the downlink DPDCH, the gated 
transmission message can also be generated through the uplink DPDCH of the 
mobile station. 

FIG. 9B shows a method for transmitting downlink and uplink signals 
15 when transmission of a uplink DPDCH is discontinued. When transmission of the 
uplink DPDCH is discontinued, the base station and the mobile station make a state 
transition at a time point appointed between them if a set timer value expires or 
after exchanging a state transition message. FIG. 9B shows a case where a gating 
pattern for the downhnk DPCCH is identical to a gating pattern for the uplink 
20 DPCCH. Although FIG. 9B shows an embodiment where the state transition 
message is generated through the downlink DPDCH, the state transition message 
can also be generated through the uplink DPDCH of the mobile station. 

In the foregoing drawings and descriptions, the downlink and uplink 
25 frames have the same frame starting point. However, in the UTRA system, the 
starting point of the uplink frame is artificially delayed by 250|isec as compared 
with the starting point of the downlink jframe. This is to make power control time 
delay become one slot (=0.625ms) in consideration of the propagation delay of the 
transmission signal when the cell radius is below 30km. Therefore, with due 
30 consideration of the artificial time delay between the downlink and uplink frame 
start time, the methods for transmitting the DPCCH signal according to gated 
transmission are shown by FIGS. 1 lA to HE. FIGS. lOA and lOB show structures 
of the base station controller and the mobile station controller, respectively, which 
enable such gated transmission. 

35 
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FIG. lOA shows a structure of the base station controller according to 
another embodiment of the present invention. The base station transmitter is 
different from FIG. 4A in that the pilot, TFCl and TPC bits constituting the 
downlink DPCCH can be separately gated according to different gating patterns by 

5 the gated transmission controller 141 . That is, the gated transmission controller 141 
performs gated transmission on the pilot, TFCI and TPC bits for the downlink 
DPCCH at a power control group (or time slot) scheduled with the mobile station 
in the control-only substate where the traffic data is not transmitted over the 
downlink and uplink DPDCHs. By using the gated transmission controller 141, it is 

10 also possible to assemble a pilot of a nth slot and TFCl and TPC bits of a (n+l)th 
slot into a gated transmission unit. When the base station transmits signaling data 
using the gated transmission controller 141 dining gated transmission in the 
control-only substate, it is possible to avoid performing gated transmission on the 
pilot and TFCI at the duration where the signaling data is transmitted. 

15 

Alternatively, the gated transmission controller 141 can perform gated 
transmission on one power control group (or one entire slot) including the pilot 
symbols, TFCl and TPC bits for the downlink DPCCH at a power control group (or 
lime slot) scheduled with the mobile station in the control-only substate when the 
20 traffic data is not transmitted over the downUnk and uplink DPDCHs. 

Although the downlink gated transmission pattern is identical to the uplink 
gated transmission pattern, there can exist an of^et therebetween for efficient 
power control. The offset is given as a system parameter. 

25 

FIG. lOB shows a structure of the mobile station transmitter according to 
another embodiment of the present invention. The mobile station transmitter is 
different from nG. 4B in that the pilot, TFCI, FBI and TPC bits constituting the 
uplink DPCCH can be separately gated according to different patterns by the gated 

30 transmission controller 241. The gated transmission controller 241 gates 
transmission of the pilot, FTCI, FBI and TPC bits for the uplink DPCCH at a 
power control group (or time slot) scheduled with the mobile station in the control- 
only substate when the traffic data is not transmitted over the downlink and uplink 
DPDCHs. When the base station transmits signaling data using the gated 

35 transmission controller 241 during gated transmission in the control-only substate, 
it is possible to avoid performing gated transmission on the pilot and TFCl at the 
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duiation when the signaling data is transmitted. 

Alternatively, the gated transmission controller 241 can perform gated 
transmission on one power control group (or one entire slot) including the pilot 
5 symbols, TFCI, FBI and TPC bits for the uplink DPCCH at a power control group 
(or time slot) scheduled with the mobile station in the control-only substate when 
the traffic data is not transmitted over the downlink and uplink DPDCHs. 

Although the downlink gated transmission pattern is identical to the uplink 
10 gated transmission pattern, there can exist an offset therebetween for efficient 
power control. The offset is given as a system parameter. 

FIGS. IIA to HE and FIGS. 12A to 12E show signal transmission 
diagrams for gated transmission performed by the base station and the mobile 

15 station transmitters of FIGS. lOA and lOB. FIGS. IIA to HE show how to perform 
gated transmission when the frame length is 10msec and each frame includes 16 
power control groups, i.e., each power control group has a length of 0.625msec. 
FIGS. 12A to 12E show how to perform gated transmission when the frame length 
is 10msec and each frame includes 15 power control groups, i.e., each power 

20 control group has a length of 0.667msec. 

FIG. HA shows gated transmission for the downlink and uplink DPCCHs 
according to a first embodiment of the present invention. As shown in FIG. HA, a 
gated transmission unit for the downlink DPCCH may not be a slot unit. That is, 

25 with regard to two adjacent slots, a pilot symbol of an predetermined nth slot and 
TFCI and TPC bits of an (n+l)th slot are set as a gated transmission unit for the 
downlink DPCCH because of the pilot symbol is used for channel estimatin to 
detect the TFCI and TPC. For example, when the gating rate is 1/2, a pilot symbol 
of slot number 0 and TFCI and TPC bits of slot number 1 are set as a gated 

30 transmission unit for the downlink DPCCH. When the gating rate is 1/4, a pilot 
symbol of slot number 2 and TFCI and TPC bits of slot number 3 are set as a gated 
transmission unit for the downlink DPCCH. When the gating rate is 1/8, a pilot 
symbol of slot number 6 and TFCI and TPC bits of slot number 7 are set as a gated 
fransmission unit for the downlink DPCCH. Here, the gated transmission unit for 

35 the downlink DPCCH is set to be different from the actual slot unit, since an nth 
pilot symbol may be required in the receiver to demodulate die (n+l)th TPC 
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according to a demodulation method for the TPC signal. 

When a signaling message is generated during such gated transmission, the 
signaling message is transmitted over the downlink or uplink DPDCH. Therefore, 
5 performance of the frame starting point is very important. In the invention, as 
shown in FIG. 1 1 A, the TPC for the downlink DPCCH and the TPC for the uplink 
DPCCH are located at slot number 15 (i.e., the 16"" slot, which is the last slot of the 
nth frame), so that the first slot of the (n+l)th frame is power controlled using the 
TPC bits existing in the last slot of an nth frame. That is, the TPC for power 
10 controlling the first slot of the next frame is located at the last slot of the present 
frame. 

Meanwhile, in the UTRA system stated above, an offset between the 
downlink and uplink frame start points is fixed to 250^sec. However, in gated 

1 5 transmission of the downlink and uplink DPCCHs, the offset value can be changed 
to an arbifraiy value while the base station and the mobile station exchange a 
parameter for DPCCH gated transmission in the call setup process. The offset value 
is set to a proper value in consideration of propagation delay of the base station and 
the mobile station in the call setup process. That is, when the cell radius is over 

20 30Km, the offset value can be set to a value larger than the conventional offset 
value of 250|Lisec for DPCCH gated transmission, and this value can be determined 
through experiments. 

FIG. IIB shows gated transmission for the downlink and uplink DPCCHs 
25 according to a second embodiment of the present invention. FIG. IIB shows a case 
where transmission of the downlink DPCCH goes ahead of transmission of the 
uplink DPCCH during gated transmission, for the gating rates of 1/2, 1/4 and 1/8. 
The difference (i.e., offset) is designated by "DL-UL timing" for the gating rates of 
1/2, 1/4 and 1/8. 

30 

Referring to FIG. 1 IB, with regard to two adjacent slots, a pilot symbol of 
the predetermined-nth slot and TFCI and TPC of the (n+l)th slot are set as a gated 
transmission unit for the downlink DPCCH. For example, for the gating rate 1/2, a 
pilot symbol of slot number 0 and TFCI and TPC of slot number 1 are set as a 
35 gated transmission unit for the downlink DPCCH. For the gating rate 1/4, a pilot 
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symbol of slot number 2 and TFCI and TPC of slot number 3 are set as a gated 
transmission unit for the downlink DPCCH. For the gating rate 1/8, a pilot symbol 
of slot number 6 and TFCI aaid TPC of slot number 7 are set as a gated 
transmission unit for the downlink DPCCH. 

5 

In addition, it is noted that the TPC for power controlling the first slot of 
the next frame is located at the last slot of the present frame. That is, the TPC for 
the downlink DPCCH and the TPC for the uplink DPCCH are both located at slot 
number 15 (i.e., the 16"" slot). 

10 

FIG, lie shows gated transmission for the downlink and uplink DPCCHs 
according to a third embodiment of the present invention. FIG. IIC shows a case 
where fransmission of the uplink DPCCH goes ahead of transmission of the 
downlink DPCCH during gated transmission, for the gating rates of 1/2, 1/4 and 
15 1/8. 

Referring to FIG. IIC, with regard to two adjacent slots, a pilot symbol of 
the predetermined nth slot and TFCI and TPC of the (n+l)th slot are set as a gated 
transmission imit for the downlink DPCCH. For example, for the gating rate 1/2, a 

20 pilot symbol of slot number 1 and TFCI and TPC of slot number 2 are set as a 
gated transmission unit for the downlink DPCCH. For the gating rate 1/4, a pilot 
symbol of slot number 2 and TFCI and TPC of slot number 3 are set as a gated 
transmission unit for the downlink DPCCH. For the gating rate 1/8, a pilot symbol 
of slot number 6 and TFCI and TPC of slot number 7 are set as a gated 

25 transmission unit for the downlink DPCCH. 

In addition, it is noted that the TPC for power controlling the first slot of 
the next frame is located at the last slot of the present frame. That is, the TPC for 
the downlink DPCCH and the TPC for the uplink DPCCH are both located at a slot 
30 number 1 5 (i.e., the 16* slot). 

FIG. IID shows gated transmission for the downlink and uplink DPCCHs 
according to a fourth embodiment of the present invention. FIG. IID shows a case 
where for the gating rates of 1/2, 1/4 and 1/8, transmission of the downlink DPCCH 
35 goes ahead of transmission of the uplink DPCCH during gated transmission, and 
the downlink and uplink gating patterns are set to the same period. 
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Referring to FIG. IID, with regard to two adjacent slots, a pilot symbol of 
the predetermined nth slot and TFCI and TPC of the (n+l)th slot are set as a gated 
transmission unit for the downlink DPCCH. For example, for the gating rate 1/2, a 
5 pilot symbol of slot number 0 and TFCI and TPC of slot number 1 are set as a 
gated transmission unit for the downlink DPCCH. For the gating rate 1/4, a pilot 
symbol of slot number 0 and TFCI and TPC of slot number 1 are set as a gated 
transmission unit for the downlink DPCCH. For the gating rate 1/8, a pilot symbol 
of slot number 2 and TFCI and TPC of slot number 3 are set as a gated 
10 transmission unit for the downhnk DPCCH. 

In addition, it is noted that the TPC for power controlling the first slot of 
the next frame is located at the last slot of the present frame. That is, the TPC for 
the downhnk DPCCH and the TPC for the uplink DPCCH are both located at slot 
15 number 15 (i.e., the 16* slot). 

FIG. HE shows gated transmission for the downlink and uplink DPCCHs 
according to a fifth embodiment of the present invention. FIG. HE shows a case 
where for the gating rates of 1/2, 1/4 and 1/8, transmission of the uplink DPCCH 
20 goes ahead of transmission of the downlink DPCCH during gated transmission, and 
the downhnk and uplink gating patterns are set to the same period. 

Referring to FIG. 1 IE, with regard to two adjacent slots, a pilot symbol of 
the nth slot and TFCI and TPC of the (n+l)th slot are set as a gated transmission 

25 unit for the downlink DPCCH. For example, for the gating rate 1/2, a pilot symbol 
of slot number 1 and TFCI and TPC of slot number 2 are set as a gated 
transmission unit for the downhnk DPCCH. For the gating rate 1/4, a pilot symbol 
of slot number 2 and TFCI and TPC of slot number 3 are set as a gated 
transmission unit for the downlink DPCCH. For the gating rate 1/8, a pilot symbol 

30 of slot number 6 and TFCI and TPC of slot number 7 are set as a gated 
transmission unit for the downlink DPCCH. 

In addition, it is noted that the TPC for power controlling the first slot of 
the next frame is located at the last slot of the present frame. That is, the TPC for 
35 the downlink DPCCH and the TPC for the uplink DPCCH are both located at a slot 
number 15 (i.e., the 16*" slot). 
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FIG. 12A shows gated transmission for the downhnk and uplink DPCCHs 
according to a sixth embodiment of the present invention. FIG. 12A shows a case 
where a gating rate for gated transmission of the downlink and uplink DPCCHs is 
5 1/3, i.e., gated transmission is performed at the periods corresponding to 1/3 power 
control groups of the whole power control groups. That is, gated transmission is 
performed at the periods corresponding to 5 power control groups out of the whole 
15 power control groups. At this point, a gated transmission unit for the downlink 
DPCCH is set to be different from a slot unit. That is, with regard to two adjacent 
10 slots, a pilot symbol of the predetermined nth slot and TFCI and TPC of the 
(n+l)th slot are set as a gated transmission unit for the downlink DPCCH because 
of the pilot symbol is used for channel estimation to detect the TFCI and the TPC. 

In FIG. 12A, <Case 1> shows a case where the upUnk DPCCH and the 
IS downlink DPCCH are transmitted at the same time during gated transmission, and 
the downlink and uplink gating patterns are set to the same period. With regard to 
two adjacent slots, a pilot symbol of slot number 1 and TFCI and TPC of slot 
number 2 are set as a gated transmission unit for the downlink DPCCH; a pilot 
symbol of slot number 4 and TFCI and TPC of slot number 5 are set as a gated 
20 transmission unit for the downlink DPCCH; a pilot symbol of slot number 7 and 
TFCI and TPC of slot nimiber 8 are set as a gated transmission unit for the 
downlink DPCCH; a pilot symbol of slot number 10 and TFCI and TPC of slot 
number 1 1 are set as a gated transmission imit for the downlink DPCCH; and a 
pilot symbol of slot number 13 and TFCI and TPC of slot number 14 are set as a 
25 gated transmission unit for the downlink DPCCH. 

<Case 2> shows a case where transmission of the uplink DPCCH occurs 
before transmission of the downlink DPCCH during gated transmission. At this 
point, with regard to two adjacent slots, a pilot symbol of slot number 0 and TFCI 

30 and TPC of slot number 1 are set as a gated transmission unit for the downlink 
DPCCH; a pilot symbol of slot number 3 and TFCI and TPC of slot number 4 are 
set as a gated transmission unit for the downlink DPCCH; a pilot symbol of slot 
number 6 and TFCI and TPC of slot number 7 are set as a gated transmission unit 
for the downlink DPCCH; a pilot symbol of slot number 9 and TFCI and TPC of 

35 slot number 10 are set as a gated transmission unit for the downlink DPCCH; and a 
pilot symbol of slot number 12 and TFCI and TPC of slot number 13 are set as a 
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gated transmission unit for the downlink DPCCH. 

<Case 3> shows a case where transmission of the uplink DPCCH occurs 
before transmission of the downlink DPCCH during gated transmission. At this 

5 point, with regard to two adjacent slots, a pilot symbol of slot number 1 and TFCI 
and TPC of slot number 2 are set as a gated transmission unit for the downlink 
DPCCH; a pilot symbol of slot number 4 and TFCI and TPC of slot number 5 are 
set as a gated transmission unit for the downlink DPCCH; a pilot symbol of slot 
number 7 and TFCI and TPC of slot number 8 are set as a gated transmission unit 

10 for the downlink DPCCH; a pilot symbol of slot number 10 and TFCI and TPC of 
slot number 11 are set as a gated transmission unit for the downlink DPCCH; and a 
pilot symbol of slot number 13 and TFCI and TPC of slot number 14 are set as a 
gated transmission unit for the downlink DPCCH. 

15 <Case 4> shows a case where transmission of the uplink DPCCH occurs 

after transmission of the downlink DPCCH during gated transmission. At this point, 
with regard to two adjacent slots, a pilot symbol of slot number 14 and TFCI and 
TPC of slot number 0 are set as a gated transmission unit for the downlink 
DPCCH; a pilot symbol of slot number 2 and TFCI and TPC of slot number 3 are 

20 set as a gated transmission unit for the downlink DPCCH; a pilot symbol of slot 
number 5 and TFCI and TPC of slot number 6 are set as a gated transmission unit 
for the downlink DPCCH; a pilot symbol of slot number 8 and TFCI and TPC of 
slot number 9 are set as a gated transmission unit for the downlink DPCCH; and a 
pilot symbol of slot number 11 and TFCI and TPC of slot number 12 are set as a 

25 gated transmission unit for the downlink DPCCH. 

<Case 5> shows a case where transmission of the uplink DPCCH occurs 
after transmission of the downlink DPCCH during gated trmsmission. At this point, 
with regard to two adjacent slots, a pilot symbol of slot number 0 and TFCI and 

30 TPC of slot number 1 are set as a gated transmission unit for the downlink 
DPCCH; a pilot symbol of slot number 3 and TFCI and TPC of slot number 4 are 
set as a gated transmission unit for the downlink DPCCH; a pilot symbol of slot 
number 6 and TFCI and TPC of slot number 7 are set as a gated transmission unit 
for the downlink DPCCH; a pilot symbol of slot number 9 and TFCI and TPC of 

35 slot number 10 are set as a gated transmission unit for the downlink DPCCH; and a 
pilot symbol of slot munber 12 and TFCI and TPC of a slot number 13 are set as a 
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gated transmission unit for the downlink DPCCH. 

FIG. 12B shows gated transmission for the downlink and uplink DPCCHs 
according to a seventh embodiment of the present invention. FIG. 12A shows a 
5 case where the gating rate for gated transmission of the downlink and uplink 
DPCCHs is 1/5, i.e., gated transmission is performed so that 1/5 of the power 
control groups are transmitted in comparison to all the power control groups in 
standard transmission. That is, gated transmission is performed so that 3 power 
control groups out of the standard 1 5 power control groups are transmitted. At this 
10 point, a gated transmission unit for the downlink DPCCH is set to be different from 
a slot unit. That is, with regard to two adjacent slots, a pilot symbol of the 
predetermined nth slot and TFCI and TPC of the (n+l)th slot are set as a gated 
transmission unit for the downlink DPCCH because of the pilot symbol is used for 
channel estimation to detect the TFCI and the TPC. 

15 

Referring to FIG. 12B, with regard to two adjacent slots, a pilot symbol of 
slot number 3 and TFCI and TPC of slot number 4 are set as a gated transmission 
unit for the doAvniink DPCCH; a pilot symbol of slot number 8 and TFCI and TPC 
of slot number 9 are set as a gated transmission unit for the downlink DPCCH; and 
20 a pilot symbol of slot number 13 and TFCI and TPC of slot number 14 are set as a 
gated transmission unit for the downlink DPCCH. 

FIG. 12C shows gated transmission for the downlink and uplink DPCCHs 
according to an eighth embodiment of the present invention. Referring to FIG. 12C, 

25 the gating pattern is set such that the last power control group of the uplink 
DPCCH should not be gated in the control-only substate. Such a gating pattern has 
high channel estimation performance, since the base station can perform channel 
estimation using the pilot symbols in the last power control group of the frame. In 
addition, it is possible to increase the time required when the base station processes 

30 the FBI bits transmitted from the mobile station. 

FIG. 12D shows gated transmission for the downlink and uplink DPCCHs 
according to a ninth embodiment of the present invention. Shown is a gating 
pattern for transmitting a downlink message during gated transmission in the 
35 control-only substate. 
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Referring to FIG. 12D, for the frame period where the downhnk message is 
transmitted (i.e., DPDCH transmission period), gated transmission is discontinued 
for the pilot and TFCI, and only the TPC continues to undergo gated transmission 
according to the gating pattern. For the period where the downlink data (message) 
is not transmitted, the pilot symbols and TFCI as well as TPC undergo gated 
transmission. The pilot symbol is transmitted at the 0*, 3"", 6*, 9*^ and 12* slots 
only, and the TFCI and TPC bits are transmitted at the V\ 4*, 7'\ 10*^ and 13'" slots 
only. When the downlink data is transmitted during such gated transmission, the 
pilot symbol and TFCI are transmitted at every slot, whereas TPC is transmitted at 
the 1^', 4'*', 7'" 10* and 13**^ slots only. Accordingly, even though downlink 
transmission data is generated during gated transmission, the power control rate is 
maintained. 

FIG. 12E shows gated transmission for the downlink and uplink DPCCHs 
according to a tenth embodiment of the present invention. Shown is a gating pattern 
for transmitting a uplink message during gated transmission in the control-only 
substate. For a period where the uplink data (message) is not transmitted, the pilot 
symbols and TFCI as well as TPC and FBI undergo gated transmission. The pilot 
symbol, TFCI, FBI and TPC are transmitted at 2"", 8*, 11*'' and 14'" slots only. 
When the uplink data is transmitted during such gated transmission, the pilot 
symbol and TFCI are transmitted at every slot, whereas TPC and FBI are 
transmitted at liie 2"'', 5*^, S'^, 11'" and 14'" slots only. Accordingly, even though 
uplink transmission data is generated during gated transmi^ion, the power control 
rate is maintained. 

As shown in FIGS. 12D and 12E, for the DPDCH transmission period 
where the uplink message is transmitted, several embodiments of the invention 
discontinue gated transmission of the pilot and TFCI and continue to transmit FBI 
and TPC according to the gating rate. 

As described above, the invention minimizes the time required for the sync 
reacquisition process in the base station, minimizes interference as well as uplink 
DPCCH transmission time, and minimizes interference due to the transmission of 
the uplink power control bit over the downlink, all of which increases the capacity 
of the mobile communication system. 
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While the invention has been shown and described with reference to 
certain preferred embodiments thereof, it will be understood by those skilled in the 
art that various changes in form and details may be made therein without departing 
from the spirit and scope of the invention as defined by the appended claims. 
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CLAIMS ; 

1 . A method for transmitting down link DPCCH signals in a base 
station for a mobile communication system, comprising the steps of: 

5 determining whether the base station has down link DPDCH data to 

transmit to a mobile station; and 

gating transmission of the down link DPCCH signal according to a 
predetermined pattern when there is no data to transmit for predetermined period 
of time. 

10 

2. The method as claimed in claim 1, wherein the the DPCCH signal 
is transmitted in slot format, said slot having power control bit which control the 
up link transmission power , and the predetermined pattern is a pattern for gating 
transmission of the DPCCH slot signal during gated transmission of DPCCH 

15 signal. 

3. The method as claimed in claim 1, wherein the DPCCH signal 
includes power control bit. 

20 4. The method as claimed in claim 2, wherein the DPCCH signal 

includes a pilot symbol, a format of transmission data frame, and power control 
bit for up link transmission power control. 

5. The method as claimed m claim 4, wherein the slot format 
25 includes pilot symbols, TFCI bits and power control bit, and predetermined pattern 

is a pattern for gating transmission of the pilot symbol, the TFCI bitsand the 
power control bit at predetermined n slots out of total slots of frame. 

6. The method as claimed in claim 4, wherein the slot format 
30 includes pilot symbols, TFCI bits and power control bit, and predetermined pattern 

is a pattern for gating transmission of the pilot symbol at an predetermined nth slot 
and the TFCI bits and power control bitat a (n+l)th slot. 

7. The method as claimed in claim 2, wherein the power control bit 
35 gating transmission is maintained regular when the base station transmit DPDCH 

data to the mobile station. 
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8. A base station transmission device for a mobile commtmication 
system, comprising: 

a multiplexer for multiplexing a first channel signal and a second channel 
5 signal into a frame which is segmented into a plurality of slots, and for outputting 
the frame ; 

a switch for gating the first channel signal; and 

a controller for gating the switch such that the first channel signal 
tmdergoes gated transmission within a frame according to a predetermined pattern 
10 when there is no second channel signal to be transmitted to a mobile station. 

9. The base station transmission device as claimed in claim 8, 
wherein the predetermined pattern is a pattern for gating transmission of the first 
channel signal at predetermined slots. 

15 

10. The base station transmission device as claimed in claim 8, 
wherein the first channel signal includes power control bit. 

11. The base station transmission device as claimed in claim 9, 
20 wherein the first channel signal includes a pilot symbol, TFCI bits, and power 

control bit. 

12. The base station fransmission device as claimed in claim 11, 
wherein the predetermined pattern is a pattern for gating transmission of the pilot 

25 symbol, the TFCI bits and the power control bit at an predetermined n slot out of 
total slots of frame. 

13. The base station transmission device as claimed in claim 11, 
wherein the predetermined pattern is a pattern for gating transmission of the pilot 

30 symbol at an predetermined nth slot and the TFCI bits and the power control bit at 
a (n+l)th slot. 

14. The base station transmission device as claimed in claim 10, 
wherein the controller maintains regular transmission for the power control bit 

35 when the base station transmit DPDCH data to the mobile station during gated 
transmission. 
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15. The base station transmission device as claimed in claim 8, 
wherein the first channel is a DPCCH. 

5 16. The base station transmission device as claimed in claim 8, 

wherein the second channel is a DPDCH. 

17. A method for transmitting control DPCCH signal in a mobile 
station of a mobile communication system, comprising the steps of: 
10 determining whether the mobile station has data to transmit to a base 

station; and 

gating transmission of the DPCCH signal according to a predetermined 
pattern for maintain link power control loop when there is no data to transmit for 
predetermined period of time. 

15 

18 The method as claimed in claim 17, wherein the DPCCH signal 
have frame format, said firame includes a plurality of slots, and the predetermined 
pattern is a pattern for gating transmission of the DPCCH signal. 

20 19. The method as claimed in claim 17, wherein the DPCCH signal 

includes at least power control bit. 

20. The method as claimed in claim 18, wherein the DPCCH signal 
includes a pilot symbol, TFCI bits, and FBI bits for at least one phase difference 

25 between at least two antennas when the base station uses transmit diversity 
anteimas. 

21. The method as claimed in claim 20, wherein the predetermined 
pattern is a pattern for gating transmission of the pilot symbol, the TFCI bits, the 

30 power control bit, and FBI bits at predetermined slots. 

22. The method as claimed in claim 19, wherein the up link DPCCH 
signal is transmitted continuously during mobile station transmit DPDCH data the 
base station. 

35 

23. The method as claimed in claim 22, wherein the transmission 
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power of the DPDCH data is increased than regular transmission. 

24. A mobile station transmission device for a mobile commimication 
system, comprising: 

5 a Dedicated Physical Control Channel(DPCCH) for transmitting pilot 

ssymbol, TFCI bits for indicating frame format of Dedicated Physical Data 
Channel(DPDCH) frame, FBI bits for feed back information of diversity antenna 
signal, and power control bit for control down link transmission power 

a Dedicated Physical Data Channel(DPDCH) for transmitting user data or 

10 signaling data to base station with the Dedicated Physical Control 
Channel(DPCCH) 

a switch for gating the Dedicated Physical Confrol Channel(DPCCH) 
signal; and 

a controller for gating the switch such that the Dedicated Physical Control 
15 Channel(DPCCH) signal undergoes gated transmission within the frame according 
to a predetermined pattern when there is no Dedicated Physical Data 
Channel(DPDCH) signal to be transmitted to the base station for predetermined 
period of time. 

20 25. The mobile station transmission device as claimed in claim 24, 

wherein the predetermined pattern is a pattern for gating transmission of the 
Dedicated Physical Control Channel(DPCCH) signal at predetermined slots. 

26. The mobile station transmission device as claimed in claim 24, 
25 wherein the Dedicated Physical Control Channel(DPCCH) signal includes power 

confrol information. 

27. The mobile station transmission device as claimed in claim 25, 
wherein the Dedicated Physical Control Channel(DPCCH) and the Dedicated 

30 Physical Data Channel(DPDCH) is spread with orthogonal code respectively for 
channel separation and the channel signals are multiplied with gain value 
respectively. 

28. The mobile station transmission device as claimed in claim 27, 
35 wherein the time period pattern is a pattern for gating transmission of the pilot 

symbol, theTFCI bits, the FBI bits and the power control bit at an predetermined 
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nfh slot out of total slots of a frame. 

29. The mobile station transmission device as claimed in claim 26, 
wherein the controller control the DPCCH signal with regularly when the mobile 

5 station transmit DPDCH data. 

30. A method for transmitting control information in a mobile 
communication system, comprising the steps of: 

(a) determining whether a base station has data to transmit to a mobile 
10 station; 

(b) transmitting gating message to indicate gating start time and gating 
pattem to a mobile station when the data to transmit has not exist 
predetermined period of time; 

(c) gating transmission of first control information according to gating 
15 pattem on a downlink dedicated control channel, said downlink dedicated control 

channel for transmitting the first control information to the mobile station; 

(d) determining whether the mobile station has data to transmit to the base 
station;transmitting gating request message to the base station when the 
data to transmit has not exist predetermined period of time; 

20 (e) gating, when the mobile station has received the gating message and 

reach the gating start time from the base station, transmission of second control 
information according to a predetermined second pattem within one fi*ame on an 
uplink dedicated control channel, said uplink dedicated control channel for 
transmitting the second control information to the base station. 

25 

31. The method as claimed in claim 30, wherein the frame on tiie 
downlink dedicated control channel is segmented into a plurality of slots and the 
predetermined first pattem is a pattem for gating transmission of the first control 
information at predetermined slots. 

30 

32. The method as claimed in claim 30, wherein the first contitjl 
information includes power control information. 

33. The method as claimed in claim 31, wherein the first control 
35 information includes a pilot symbol, first information about a format of 

transmission data, and second information for power control. 
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34. The method as claimed in claim 33, wherein the predetermined 
first pattern is a pattern for gating transmission of the pilot symbol, the first 
information and the second information at an predetermined nth slot. 

5 

35. The method as claimed in claim 33, wherein the predetermined 
first pattern is a pattern for gating transmission of the pilot symbol at an 
predetermined nth slot and the first information and the second information at a 
(n+l)th slot. 

10 

36. The method as claimed in claim 31, wherein gated transmission 
for the power control information is maintained when the base station generates 
data to be transmitted to the mobile station during gated transmission of the first 
control information. 

15 

37. The method as claimed in claim 30, wherein the fi-ame on the 
uplink dedicated control channel is segmented into a plurality of slots and the 
predetermined second pattern is a pattern for gating transmission of the second 
control information at predetermined slots. 

20 

38. The method as claimed in claim 37, wherein the second control 
information includes power control information. 

39. The method as claimed in claim 37, wherein the second control 
25 information includes a pilot symbol, first information about a format of the 

transmission data, and second information for requesting information about at least 
one phase difference between at least two antennas when the base station uses 
transmit diversity antennas, and third information for power control. 

30 40. The method as claimed in claim 37, wherein the predetermined 

second pattern is a pattern for gating transmission of the pilot symbol, the first 
information, the second information and the third information at predetermined 
slots. 

35 41. The method as claimed in claim 3 8 , wherein gate d transmission for 

the power control information is maintained when the mobile station has data to 
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transmit to the base station during gated transmission of the second control 
infonnation, 

42. The method as claimed in claim 39, wherein gated transmission 
for the second information and the third information is maintained when the mobile 
station has data to transmit to the base station during gated transmission of the 
second control information. 

43 The method as claimed in claim 30, wherein there is an time offset 
between the predetermined first pattern and the predetermined second pattern. 



wo 00/62456 



1/32 



PCT/KROO/00345 




FIG. lA 



wo 00/62456 



2/32 



PCT/KROO/00345 



DCH/DCH,DCH /DCH+DSCH.DCH /DSCH+DSCH Ctrl 



USER DATA ACTIVE 



USER CAPACITY 
ALLOCATED 



USER DATA ACTIVE 
RELEASED 



CONTROL ONLY 



FIG. IB 



